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APPENDIX  76. 

MONTHLY  WEATHER  EEVIEW,  JULY,  1881. 

«  INTBODUCTIOIV. 

In  preparing  this  review  the  following  data,  received  up  to  August  SOtli,  havbbeen  used, 
vis :  the  regular  tri-daily  weather  chiurts,  containing  the  data  of  simultaneoos  observa* 
tions  taken  at  133  Signal  Service  stations  and  16  Canadian  stations,  as  telegraphed  to  this 
office;  151  monthly  Journals  and  174  monthly  means  ih»m  the  former,  and  16  monthly 
means  from  the  latter;  213  monthly  registers  flom  voluntaiy  observers;  64  monthly  ro- 
isters fh>m  United  States  Army  post  surgeons;  marine  records;  international  simultane* 
OQs  observations;  monthly  reports  from  the  local  weather  services  of  Iowa,  Nebraslca, 
and  Missouri,  and  of  the  Cenlxal  Pacific  Railway  Gompany;  reliable  newspaper  extracts; 
special  reports. 

BABOlfETBIO  FSESSITBB. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  ibr 
the  month  of  July,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II.  The 
area  of  lowest  pressure  covers  the  Canadian  Maritime  Provinces,  and  the  areas  of  hi^ 
the  Gulf  States,  Tennessee,  the  Upper  Mississippi  and  Lower  Missouri  YaUeys,  and  the 
Korthem  Pacific  coast  region.  Within  the  same  parallels  the  pressure  is  quite  evenly 
distributed  over'the  count^  east  of  the  100th  meridian.  Compared  with  the  preceding 
month,  the  pressure  is  generally  higher  over  the  entire  country,  the  increase  ranging 
from  0.01  to  0.13  inch.  The  regions  of  greatest  chanoe  are  found  in  the  States  border- 
ing the  MissisBippi  River  and  along  the  Korthem  Pamfic  coast. 

Departures  frwm  the  normal  values  for  the  mon^A.—- Compared  with  the  means  f&r  previous 
years,  the  mean  inessure  of  the  present  month  is  below  the  average  at  all  stations  east 
of  the  bounduT  formed  by  the  junction  of  the  Mississippi  and  Ohio  Rivers,  the  weatem 
line  of  Penn^lvania  and  the  eastern  shores  of  Lakes  Erie  and  Ontario,  and  the  Saint 
Lawrence  River.-  Westward  of  this  boundary  to,  and  including  the  Pacific  coast  regions, 
the  pressure  is  generally  above  the  mean.  Within  no  district  over  the  countnr  do  the 
departures  indicate  an  unusual  variation  fttnn  the  mean,  the  general  range  being  fit>m 
normal  to  0.10  inch,  the  latter  reported  from  only  two  stations.  New  London  and  Wil- 
min|;ton,  and  normal  from  Galveston,  Brownsville,  Tex. ;  Punta  Rassa,  Benison,  Tex.; 
Louisville  and  Denver.  The  regions  of  greatest  departure  are  the  Atlantic  coast  Slates 
from  Jacksonville  to  Eastport,  the  Upper  Lake  rc^on,  Minnesota  and  California,  show- 
ing a  variation  of  ttcm.  0.04  to  0.10  inch.  The  i^ons  of  least  departure  are  the  Gulf 
ooast^  Tennessee  atid  the  Ohio  Yall^.  ranging  fit>m  normal  to  0.02  mch. 

Barometrie  ranges. — The  range  of  prasure  for  the  month  has  in  genial  varied  fitmi  0.4 
to  0.6  inch,  and  in  the  extremes  from  0.16  inch  at  Fort  Davis,  Texas,  to  0.97  inch  at 
Eastport.  Throughout  the  several  districts  the  monthly  barometric  range  varied  as  fol- 
lows :  New  England,  0.74  inch  at  New  Haven  to  0.97  inch  at  Eastport;  Middle  Atlantic 
States,  0.62  at  Delaware  Breakwater  to  0.76  at  Albany;  South  Atlantic  States,  0.39  at 
Jacksonville  to  0.69  at  Macon  and  Kittykawk;  Eastern  Gulf  States,  0.26  at  Key  West 
to  0.36  at  Pensaoola;  Western  Gulf  States,  0.26  at  Indianola  and  Galveston  to  0.43  at 
Fori  Gibson;  Rio  Grande  Yall^,  0.26  at  Eagle  Pass  to  0.80  at  Brackettville:  Ohio  Val- 
ley and  TennoBsee,  0.36  at  Memphis  to  0.67  at  Columbus;  Lower  Lake  region,  0.60  at 
Cleveland  to  0.67  at  Oswego;  Tipper  Lake  region,  0.64  at  Port  Huron  to  0.68  at  Mar^ 
quette;  Upper  MissisBippi  Valley,  0.42  at  Cairo  to  0.66  at  Des  Moines;  Missouri  Valley, 
0.68  at  Leavenworth  to  0.72  at  Fort  Bennett;  extreme  Northwest,  0.62  at  Fort  Buford 
to  0.78  at  Saint  Vincent;  Northern  Slope,  0.44  at  Cheyenne  to  0.61  at  Fort  Keogh;  Mid- 
dleSlope,  0.36  at  Fort  Elliott  to  0.66  at  l>odgeCi^;  Southern  Slope,  0.16  at  Fort  Davis  to 
0.41  at  Fort  Griffin;  Northern  Plateau,  0.64  at  Eaffle  Rock  to  0.73  at  Lewiston;  Middle 
Plateau,  0.41  at  Pioche  to  0.64  at  Salt  Lake  City;  Southern  Plateau,  0.19  atSilver  City 
to  0.43  at  Phoenix;  North  Pacific  coast,  0.49  at  Roseburg  to  0.62  at  Portland;  Middle 
Pacific  coast,  0.37  at  San  Frandsoo  to  0.62  at  Red  Bluif;  South  Pacific  coasts  0.24  at  San 
Diego  to  0.42  at  Yuma. 

Areas  of  high  bammder, — ^Four  such  areas  have  been  sufficiently  important  during  the 
month  of  July,  1881,  to  merit  description. 

i 

1  BIG,  PT.  2 


2  BEPORT  OF  THE  CHIEF  SIGNAL-OFFICEB. 

Ka  I.— -This  area,  wUcb  was  partly  described  in  the  June  Beyjbew  as  high  area  No. 
VI,  was  preeeDt  in  the  Upper  Lake  region  on  the  mondog  of  the  Ist  as  an  area  of  90.2. 
Northerly  winds  preraUed  in  the  Lake  legion,  New  England,  and  the  Middle  Atlantic 
States,  with  dear  weather,  and  sontherly  winds  and  threatening  weather  in  the  South 
Atlantic  States.  By  the  aftemoon  reports,  the  winds  in  the  Sooth  Atlantic  States  had 
shifted  to  northeasterly,  and  heaTy  ^ans  were  reported  from  that  district  and  the  East 
Golf  States,  and  local  rains  from  the  Ohio  Vall^  and  fDnmessee.  The  temperatue  &11 
dming  the  Ist  i^m  4®  p>  12^  at  statUms  in  the  Sooth  Atlantic  and  Gnlf  States,  and  rose 
slightly  in  the  Lower  Lake  Mgkm.  The  acea  moved  slowly  southeastward  daring  the 
Ist  and  2d,  and  on  the  morning  of  the  Sd  was  central  in  Tennessee.  Daring  the  2d  the 
winds  in  the  Lake  region.  New  England,  and  the  Middle  AHanlie  States  backed  to  south- 
westerly, and  the  temperature  rose  decidedly  in  all  bnt^  the  laAer  district,  in  whidi  it 
zenuuned  nearly  stationazy.  The  weather  dcared  in  the  Sootii  Atlantic  and  Gulf  States, 
and  on  the  morning  of  the  3d  &Sx  weather  prevailed  in  all  distrietB  east  of  the  Missis- 
sippi River  and  in  the  Northwest  Doring'the  3d  the  area  remained  nearly  stataonaiy, 
the  pressure  increasing  slightly  in  the  Golf  States  and  deereasing  dowly,  with  rising 
temperatnse,  in  the  Northwest,  and  thence  eastward  to  the  Atiantfe  eoast  Daring  the 
4th  the  high  barometer  moved  slowly  southward,  and  during  the  Mfa  and  0th  was  een- 
tml  as  an  area  of  30.1  in  the  Gulf  States;  after  the  latter  d«te  it  ceased  to  have  a^ 
marked  influence  on  the  weather  conditions.  The  minimum  temperatures  Ibr  the  mon& 
were  caused  by  this  area  at  many  of  the  stations  in  the  Lake  region,  the  Ohio  VaUej 
and  Tennessee  on  the  1st  and  2d;  in  the  Middle  Atlantic  States  on  the  2d  and  3d,  and 
in  the  South  Atlantic  States  on  tl^  3d  and  4th.  Cautionary  signals  were  displayed  on 
the  Atlantic  ooaat  from  Gmo  Henry,  Ya.,  to  Macon,  N.  C,  on  the  morning  of  the  1st  in 
antidpation  of  northeasteny  winds.  They  were  lowered  at  micbiMit  of  £e  2d,  having 
been  partly  Justified  by  the  fcUowiag  maximum  vdomties:  Ohm  fieniy,  NE.  25  miles; 
Kitlgrhawk,  NE.  34;  Gape  Hattesss,  NE.  28,  and  Macon,  N.  2a 

No.  IL--On  the  momUig  oC  the  8th  low  area  No.  II  waa  esntral  in  Manitoba^  and  the 
pressures  in  the  Northwest  were  below  the  mean— Omaha  barometer  0.25  inch  below  the 
normaL  Daring  the  8th  and  9th  the  pressores  rose  mpidly  in  the  estieme  Northwest 
and  la  the  Lower  Miasouxiand  Upper  Mississii^i  Valleys  in  rear  of  the  depression  whidi 
/moved  eastward  north  of  the  latter  dlstciet.  The  hi|^  area  moved  slowly  eastward 
acrooB  the  Lakes  during  the  9th  and  lOth,  causing  local  rains  in  the  Lake  region  on  the 
)Oth  and  Uth,  and  in  New  England  on  the  latter  date.  The  minimum  temperatares  te 
the  month  at  stations  in  the  Vpgei  Miasouxi  Valley  occurred  on  the  8th  and  9th. 

No.  III. — ^Dmring  the  night  of  the  20th  and  morning  of  the  21st  the  barometer  roaa 
rapidly  in  aU  distriGts  west  of  the  Mississippi  Biver,  aid  on  the  afternoon  of  the  latter 
di^  an  area  of  high  barometer  made  its  appearance  in  Montana^  Fort  Shaw  barometer 
0.27  inch,  and  Fort  Buford  barometer  0.26  inch  above  the  mean.  Low  area  No.  V  was 
then  cenlxal  in  the  Upper  MisDssippi  VaUey  near  La  Crosse.  The  pressures  west  of  the 
Mississippi  continued  to  increase  slowly  until  the  24th,  the  hi|^  barometer  remaining 
nearly  stationary.  On  the  26th  and  2$tn  the  barometer  Mk  slowly  on  the  Padfle  coast 
but  rose  slightly  in  the  Northwes^  and  at  theaftemoon  reportof  the  latter  date  the  hi|^ 
area  was  central  in  the  Upper  MisHssippi  Vall^,  in  which  district  and  in  the  Lake  re« 
gion  the  pressures  gmduatqr  increased  until  the  29th,  when  the  barometer  was  above 
the  normal  in  all  distiicts  east  of  the  MisMssipirf*  Biver,  excepting  the  South  Atiantio 
and  East  Crulf  States,  and  the  hi|[^  area  became  meiged  m  area  No.  IV,  which  was  then 
southeast  of  New  England.  The  minimum  tempetatarea  Ibr  the  month  occurred  in  con- 
nection with  this  area  in  the  Lower  Hissouri  and  Upper  MisrisBippi  Valleys  on  the  20th 
and  27th. 

No.  rv. — At  midnight  of  the  27th  the  piossures  were  below  the  mean  in  New  England 
and  the  Lower  Lake  region,  and  the  Middle  and  South  Atlantic  and  Gulf  States.  The 
pressures  increased  slowly  in  the  Middle  and  Seath  Atlantic  States  and  rapidly  in  New 
Enii^d  and  the  maritime  provinces  during  the  28th,  and  in  the  two  latter  districts  were 
slightly  above  mean  at  midnighL  Easterly  winds  prevailed  in  New  England  and  the 
maritime  provinces  '  This  pressure  continued  to  increase  rapidly  in  these  districts  during 
the  29th,  wilh  easterly  winds  in  the  former  and  eonthwesterly  winds  in  the  latter  dla- 
triot  Local  rains  were  reported  irosn  bi^  districts,  fidlowed  by  clearing  weather  in 
the  maritime  provinces  during  the  aftemoen,  and  in  New  England  during  th»  vifgtkt, 
The  barometer  on  the  morning  of  the  30th  was  ftom  0.8  to  0.4  indi  above  the  mean  In 
New  England  and  the  maritime  movinoes,  and  local  rainswere  reported  from  the  North 
GMolina  coast.  Theareaof  high barometerremained  nearlystatioiiary  southeast  of  New 
Eni^band  during  the  30th  and  31st,  the  pressures  slowly  inersasing  in  the  Middle  and 
Sooth  Atlantic  States,  and  falling  slowly  in  the  Saint  Lawrence  Valley  and  in  the  Gulf; 
at  midnii^tof  the  latter  date  the  barometer  was  still  0.28  inch  above  the  mean  in  New 
£iq;land.  Rain  continued  in  the  Middle  and  South  AtlantioStates  during  the  30th  and 
31s^  ^4f«"'^  in  the  former  district  on  the  dlst    Gaotionary  signals  were  ordered  on 
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iht  ttomiag  of  the  dOGi  ftom  8«ndy  Hook,  N.  J. ,  to  Maoon,  N.  O.  They  were  lowered 
ficom  Gape  Mi^  to  Cape  Henxy  at  the  afteniooii  lepoit  of  the  90th;  at  Atlantic  City,  Bar- 
tt«gat,  aod  Sandy  Hook  at  midnight^  and  on  the  morning  of  the  31st  at  Kittyhawk, 
Hatteras,  and  ftfoeon.  They  were  justified  hy  the  following  Tnayimnm  velocities:  Hat- 
teraS)  S£.  3U  miles;  Kitlyhawk,  E.  36;  Chinooteagoe,  £.  25;  Delaware  Breakwater,  N£. 
31;  Atlantic  Oty,  NE.  25,  and  Sandy  Hook,  E.  32. 

Arm$  <ff  la»  barometer. — Fire  sneh  aieaa  have  been  charted  for  the  montli  of  July,  1881. 
None  of  them  eachibited  special  eneigy. 

Na  L — ^Dating  the  3d  the  pressore  decreased  slowly  in  the  extreme  Northwest,  and 
at  midnight  a  depression  was  eential  in  the  Saskatchewan  Valley ;  Fort  Stevenson,  barom- 
eter 0.32  inch  h&Low  the  normaL  High  area  Ka  I  was  theni  central  in  Tennessee.  The 
tempemtnre  had  risen  in  the  Northwest,  the  Lake  region,  the  Ohio  Valley,  and  New 
England.  light  rains  were  reported  from  the  Northern  Rocky  Mountaki  slope.  The 
depvsBsion  moved  dowly  eastward  north  of  the  Lakes,  and  at  midnight  of  the  5th  was 
eentml  noifh  of  Hontreal:  thence  pnrsning  a  sontheasterly  comse  across  New  England, 
it  was  east  of  Boston  in  the  morning  of  the  0th,  and  bad  disappeared  by  the  afternoon 
<Mr  the  same  date.  This  depression  was  nnaooompanicd  by  precipitation  in  the  North- 
west and  the  Lake  region,  bat  oaused  light  rains  in  New  E&cland  and  the  maritime 
provinces  on  the  5th.  Caationaxv  signals  were  displayed  in  advance  of  this  depression 
at  stations  on  Lakes  Michigan  and  Saperior.  They  were  not  Justified.  The  maximum 
temperatoxes  fiv  the  month  at  a  nuQority  of  the  stotions  in  tiie  Middle  Atlantic  States 
and  soathem  portion  of  New  England  occaired  in  connection  with  this  area  on  the  6th. 

No.  II.*-B«iiing  the  6th  the  barometer  feU  decidedly  over  the  Northern  Slope  and 
Plateau  regions,  Mid  in  the  afternoon  an  area  of  low  bsorameter  was  apparently  central 
in  the  Sa^atchewan  Valley,  althon^  the  barometer  remained  slightly  above  the  mean 
in  all  districts  in  the  United  States  except  on  the  immediate  Atlantic  coast  Owing  to 
missing  reports  the  track  of  the  depression  cannot  be  aocnratoly  charted  dnrinff  the  next 
two  daySy  but  the  barometer  continued  to  fiill  in  the  NorUiwest,  and  the  depression 
moved  dowly  eastward,  and  at  midnight  of  the  7th  was  northwest  of  Fort  Gany ;  Bis- 
mareky  barometer  0.45  indi  below  the  normal.  On  the  afternoon  of  the  8th  it  was  north 
of  Lake  Superior;  Buluth,  barometer  0.28  inch  below  the  normal.  During  the  8tb,  9th, 
and  10th  it  contiBiied  its  eastward  movement  north  of  the  Lakes  and  through  the  Saint 
Lawrence  Valley,  and  duappeared  by  the  afternoon  of  the  11th. 

Na  III  appeared  over  the  Northem  Slope  on  the  11th,  and  at  the  afternoon  report  was 
central  near  Deadwood;  barometer  0.24  inch  below  the  normaL  Local  rains  were  re- 
ported from  stations  in  the  extreme  Northwest  Movii^  slowly  eastward  the  depression 
was  north  of  Lake  Simerior  on  the  morning  of  the  12th;  Marquette,  barometer  0.26  inch 
below  the  normaL  Heavy  rains  were  reported  firam  the  Upper  Lake  rt^gion.  It  con- 
tinued to  move  eastward  north  of  the  Lakes,  causing  genend  rains  in  the  Lake  region 
and  oceaaional  thunder^tonns  In  the  Mississippi  Valley;  at  midnij^t  it  was  north  of 
Bockliffd;  EingBton,  barometer  0.16  inch  below  the  normal.  Numeruns  rains  were  re- 
ported from  the  Middle  Atlantic  States  on  the  13th,  and  at  midnight  the  depresiion  was 
west  of  ChaUiam;  thence  it  moved  eastward  off  the  Atlantic  coast  Pressures  in  the 
maritime  inovinces  remained  below  the  normal  until  the  18th,  when  th^  gradually 
recovered.    No  oantioiiary  signals  were  ordered  ibr  this  depression. 

No.  IV.— On  the  morning  of  the  16th  a  depression  made  its  appearance  in  the  Upper 
Saint  Lawrence  Vall^.  Its  track  cannot  be  aocumtoly  charted,  but  it  moved  slowly 
eastward  through  the  Gulf  of  Saint  Lawrence  during  the  16th,  17th,  and  18th,  causing 
local  rains  in  t^  maritime  provinces  and  New  England  on  idl  three  dates.  At  midnight 
of  the  10th  the  weather  had  cleared  and  the  pressure  somewhat  recovered  in  both  dis- 
tricts. The  barometer,  however,  remained  below  the  normal  in  all  districts  in  the  United 
Stetes,  excepting  the  North  Pacific  At  this  report  lowHuea  No.  IV  made  its  appearance 
in  Ontario,  being  oentsnl  north  of  Roddiffe;  bMometer  28.68.  Moving  southeastward 
the  dmession  was  central  north  of  Montreal;  barometer  0.37  inch  below  the  normaL 
At  midnight  of  the  20th  threatening  weather  and  rain  prevailed  in  New  England,  the 
Lower  Lfl3:e  region  and  the  Saint  Lawrence  VaUey.  At  midnight  of  the  21st  it  was 
central  south  of  Eastoort;  barometer  0. 87  inch  below  the  normaL  Continuing  to  move 
eastward,  it  was  southeast  of  Nova  Sootia  on  the  afternoon  of  the22d.  The  track  of  the 
depression  now  recurved  to  the  northeastward,  and  it  disappeared  by  midnight  of  the 
523d,  until  which  time  local  ralas  contmued  in  New  England  and  the  maritime  provinces. 
Ctatiooary  sigpnals  were  ordered  up  at  midnight  of  the  20th  at  Oeqpe  Ifoy,  Delaware 
Breakwater,  and  Chineotengne.  They  were  lowered  on  the  morning  of  the  21st,  having 
been  justified  by  maximum  velocities  of  W.  31  miles  at  Cape  May  and  Delaware  Break- 
water, and  NE.  33  miles  at  Chincoteagne.    The  latter  signal  was  ord«ed  late. 

No.V. — ^Ai^Mared  in  Dakota  on  theaftemoonctf  the  19lh;  Deadwood  barometer  0.37  inch 
bdow  the  normal.  The  pressures  were  below  the  normal  at  this  report  in  M  districts 
to  tiie  United  States  excepting  the  Northem  and  Middle  Padflc  coast  regions.    Moving 
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sontheaatward  the  deprettion  was  central  near  Yankton  on  the  afternoon  of  the  2(HH$ 
Yankton  barometer  0.53  inch  below  the  normal.  At  this  report  the  winds  in  the  North- 
west  and  the  Upper  Lake  region  were  nnder  its  influence,  and  local  rains  were  reported 
from  the  Upper  Lake  region  and  the  Upper  Missiasippi  Valley.  Dnring  the  nisht  of  the 
20th  and  dnring  the  2l8t  the  depression  moved  eastward,  causing  numerous  nuns  in  the 
Northwest  and  the  Upper  Lake  region,  and  at  midnight  of  tfae2l8twa8  8outhofChicagd. 
On  the  morning  of  the  29d  was  south  of  Toledo,  and  at  the  afternoon  rqx>rt  was  west  of 
Norfolk;  thenoe  it  moved  southeastward;  was  south  of  Cape  Hattems  on  the  morning  of 
the  23d;  disappeared  by  the  afternoon  report  This  depression  caused  heavy  rains  in 
the  Ohio  Valley  on  the  Slst  and  in  the  South  Atlantic  States  during  the  night  of  the  22d 
and  morning  of  the  23d.  Cautionary  signals  were  ordered  at  Toledo  and  Sandusky  on 
the  morning  of  the  2lBt,  and  lowered  at  the  afternoon  report  of  the  22d,  having  been 
justified  by  a  maximum  velocity  of  E.  28  miles  at  Toledo.  Signals  were  also  ordered  up 
from  Kittyhawk  to  Chinooteague  on  the  afternoon  of  the  22d  and  lowered  on  the  after- 
noon of  the  23d.  Th^  were  justified  by  the  following  maximum  velocities:  Kittyhawk, 
SW.  32  miles;  Cape  Henry,  NW.  28,  and  Chinooteague,  N£.  27. 

XNTKBNATIONAL  METBOKOLOOY. 

International  Charts  Noe.  V  and  VI  accompany  the  present  Review.  The  former  is 
published  for  the  month  of  May,  1879,  continuing  the  work  for  that  year,  which  was  de- 
ay  ed  after  the  issue  of  Chart  No.  V  for  the  month  of  April,  1879,  because  of  an  inter- 
mission in  the  publication  of  the  '*Beobachtungen  auf  dem  Nordatlantischen  Ocean"  of 
the  ''Deutsche  Seewaite."  The  series  of  this  chart  are  now  complete  from  January, 
1677,  up  to  and  including  the  present  date.    Chart  No.  VI  is  for  August,  1879. 

Chart  No,  F  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.  Washington  or  0.43  p.  m.  Greenwich,  mean  time,  for  the  month  of 
May,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemisphere. 
There  are  two  small  areas  of  low  pressure  (29.80)  for  the  present  month;  one  situated 
just  north  of  the  Black  Sea  and  the  other  covering  Iceland,  Greenland,  and  the  surround- 
ing ocean  north  of  paraUel  60°.    The  former  area  occupies  the  precise  region  over  which 
one  of  the  low  areas  (29.80)  of  May,  1877,  prevailed,  whOe  the  latter  presents  a  similar 
comparison  with  the  position  of  the  area  of  29.80  in  May,  1878.    In  addition  it  should 
be  said  that  a  very  small  area,  29.00  (the  lowest  of  the  month),  for  May,  1878,  lay  off 
the  northwest  coast  of  Ireland.    The  pressure  is  generally  above  29. 90  throughout  Asia, 
except  in  Toorldstan,  where  probably  another  area  of  29.80  exists;  alon^  the  Asiatic  coast 
the  pressure  is  g^ierally  above  29.80,  although  the  prevailing  direction  of  the  winds 
would  seem  to  indicate  the  presence  of  such  an  area  over  the  ocean  south  of  the  Kamt- 
chatka  peninsula.    The  pressure  over  Hindoetan  ranges  from  29.61  at  Patna  and  Deesa 
to  29.72  at  Chittagong.    In  the  United  States  the  area  of  lowest  pressure,  29.90,  prevails 
over  Texas  and  thenoe  northward  over  the  Eastern  Rocky  Mountain  slope  to  Dakota. 
In  Europe  this  area  C6vers  a  smi^  portion  of  southern  Fnuice,  northern  Italy.  Austriai 
and  southern  Aussia.    The  area  of  highest  pressure  (30.30),  except  at  isolated  stations, 
covers  the  Atlantic  from  35°  to  45<^  N.,  and  25°  to  45°  W.    The  area  of  30.00  is  common 
to  the  largest  extent  of  territory,  covering,  as  it  does,  the  greater  part  of  Europe,  Algeria, 
the  West  Indies,  Canada,  Hudson's  Bay  Territory,  and  in  the  United  States,  the  Pacific 
coast  and  that  portion  of  the  country  lying  east  of  the  Mississippi.    The  following  are 
the  highest  readings  from  isolated  stations:  Angra  and  Ponta  Delgado,  30.28  (709.0); 
FunchaJ,  30.15(765.7);  San  LuisPotoei,  30.13  (765.2);  C^ie  Town,  30. 11  (764.7);  Guadar- 
l^ara,  30.10  (764.4);  Mexico  and  Fao,  80.08  (763.9);  Sfax,  30.06  (763.4);  Mauritius, 
30.04  (762.9).    The  extreme  monthly  range  of  mean  pressure  is  0.89  inch,  which  is  0.29 
inch  larger  than  in  May,  1878,  and  more  than  double  that  for  May,  1877.    The  lowest 
mean  temiMratnres  given  in  Fahrenheit's  scale  were  reported  firom  the  following 
stations:  Fort  Bt  Michaels^  26°;   York  Factory,  31°;   Godthaab,  34°;  Nikolaievsk« 
on  the   Amoor,  85°;   Stykkisholm  and  Tromso,   42°;   Yeniseisk,   44°.      The    high- 
est  mean   temperetures  were  reported   firom  the   following  stations:     Agra,   105°; 
Allahabad,    104°;    Luckuow  'and   Deesa,    103°;  Lahore,  101°;   Fao,  91°;    Manilla, 
86°;  Free  Town  and  Nuknss,  85°;  Bridgetown,  84°.     The  prevuling  direction  of  the 
winds  was,  over  the  United  States,  northeasterly  in  the  Middle,  South  Atlantic,  and  Easth 
em  Gulf  States;  southeasterly  between  the  90th  and  100th  meridians;  elsewhere  vari- 
able.   Over  the  Athintic  Ocean  south  of  parallel  40°  N.,  northeast  east  of  the  40th 
meridian  and  southeast  to  the  westward;  north  of  40°  N.,  northwest  east  of  the  40th 
meridian  and  southwest  to  the  westward.    Over  Europe  the  winds  were  generally  ftom 
the  north  apd  northwest,  shifting  to  south  and  southwest  over  Italy  and  Austria.    Over 
Hindostan,  west  and  northwest,  except  south  along  the  southeastern  coast    Along  the 
Asiatic  coast,  southeast  to  southwest  and  west.    Compared  with  May,  1877  and  1878, 
there  is  very  little  change  in  pressure  along  the  Pacific  coast  of  the  United  States  and 
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orer  that  oountiy  between  the  60th  azi<l  IGOth  meridiacs.  Over  the  Middle  Atlantic 
States,  New  I^gland  and  Canada,  there  has  been  a  nee  of  0.05  to  0.20  inch.  The  tem- 
perature west  of  the  100th  meridian  compares  vexy  doeely  with  1678,  bnt  is  from  6^  to 
10®  lower  than  1877;  eastward  to  the  Atlantic,  it  is  generally  lower  as  compared  with 
either  year.  Over  the  ocean  comparison  can  only  be  ixiistituted  with  1678.  Between  the 
paralld.^  of  30**  and  60**  K.,  there  has  been  a  very  marked  rise  in  pressure,  varying  from 
0.20  to  0.48  inch,  while  from  20°  to  30®  ST.,  there  has  been  a  slight  iiOl.  The  tempera- 
tore  ia  generally  high,  except  off  the  western  coast  of  Europe,  where  the  iall  is  qnite 
sharp.  Over  Europe  the  pressure  is  from  0.06  to  0.20  inch  above  that  for  May,  1678, 
while  as  compared  with  May,  1877,  it  is  lower  over  the  northwestern  portion  by  about 
0.05  inch,  and  over  the  central  and  southern  portions  little  or  no  change.  Concerning 
the  temperature,  it  is  from  5®  to  10®  warmer  over  northern  and  eastern  Europe  than  in 
1677,  but  dosely  compares  with  1876;  over  western  Europe  there  is  a  decided  fiedl  as 
compcuvd  with  either  year,  the  decline  extendins  southwara  into  Algeria.  Over  British 
India  there  is  a  fkll  in  pressure,  as  compared  vrith  either  year,  of  from  0.05  to  0.20  inch, 
being  most  marked  over  the  northern  Provinces.  The  temperature,  as  compared  vrith 
either  year,  is  generally  higher  in  the  central  and  northern  Provinces;  elsewhere  lower. 
Compased  with  the  mean  of  the  past  two  years,  the  following  deviations  in  temperature 
and  barometer  are  reported  from  isolated  £tations:  York  Factory,  -f  0®.l  and  -f  0.03 
inch;  Fort  St.  Michaels,  — 3®.8  and  -fO.23  inch;  Godthaab,  —2® and  —0.14  inch;  6tyk- 
kisholm.  -f 2^  and  —0.15  inch;  Tromso,  -f  0®.2  and  -—0.03  inch;  Thorsbavn,  +  0®.4  and 
-f 0.12  mch;  Archangel,  -f 3®.8  and  H'0.13  inch;  Ekaterinburg,  -f5®  and  -f 0.10  inch; 
Barnaul,  --8®.9  and  — O.05  inch;  Yeniseisk,  --4®.9  and  +0.07  inch;  Kikolaaevsk  on  the 
AmoorL--0®.7;  Yaldivostock,  -f 0®.8  and  —0.02  inch;  Pekin  -f 2®,8  and  —0.07  inch; 
Zi-Ka-Wei,  4-0®.5  and  —0.03  inch;  Tckei, -|-0®.7  and— 0.02  inch:  Tashkend,  +3^.5 
and  — 0.17  inch;  Kukuss,  -f  4®.7  and  no  change;  Fao,  compared  witn  1877  only,  H-12® 
and +0.05 inch;  Beirut,— 0®. 5 and -f 0.02 inch;  Mauritius,— 2®.6 and —0.03 inch;  Fort 
Kapler,  — 4®  and  -f 0.08  inch;  Cape  Tovm,  -H®  and  -f0*05  inch;  Free  Toim,  — l®.5and 
-r-0.01  inch;  Paismaribo,  no  change  and  — 0.03  inch;  Funchal,  — 0®.2  and  ••-0.05  inch; 
Ponta  Del^ido.  no  change  and +0.22  inch;  Angra^  +0®.land — 0.26  inch;  Bridgetown, 
+2®.6and— 0.iOinch;  Kavassa,— 1®.6;  Medellin,— 0®.7;  BanJoe^deCostaRica,— 3®.l; 
Mexico,  —4®  and  —0.01  inch;  Melbourne,  — 0®.5  and  —0.07  inch;  Hobart  Town,  —10® 
and +0.08  inch. 

Ckinri  Ifo,  VL — ^This  chart  displays  the  tracings  of  the  probable  courses  of  sixteen  of 
the  prirKdpal  storm  areas  of  the  Korthem  Hemisphere  for  the  month  of  August,  1879. 
The  approximate  paths  of  progressive  movement  are  based  upon  daUy  simultaneous  in- 
ternational observations  to  the  number  of  over  660,  besides  a  large  mass  of  irregular 
data  which  reaches  this  office  in  various  ways,  from  the  logs  of  vesMls  of  the  merchant 
marine  of  the  North  Atlantic  OceaxL  Unusual  interest  attaches  to  the  low  areas  of  this 
monthj  owing  to  the  peculiar  course  of  No.  I,  but  more  particularly  to  the  evidences  of 
<7clonic  disturbance,  as  indicated  in  the  characteristic  courses  of  Kos.  X  and  XIII. 
Concerning  the  genml  distribution  of  storm  paths,  the  following  is  given:  Six  storms 
were  confined  to  the  territory  of  the  United  States  and  Canada  and  the  neighboring 
waters,  as  included  within  the  meridians  of  60®  and  100®  W..  and  the  parallels  <^  15® 
and  50®  N.  Two  originated  over  the  United  States,  but  passed  over  the  ocean  to  near 
the  mainland  of  Europe.  Two  first  appeared  over  the  ocean  between  Greenland  and 
northwestern  Europe,  passing  thence  northeastward  and  disappearing  north  of  Bussia. 
Three  fi^rmed  over  the  ocean  southwest  of  the  British  Isles,  two  of  which,  after  cross- 
ing them,  passed  eastward  over  central  Europe,  while  the  other  passed  northeastward 
north  of  Scotland,  and  aiter  crossing  northern  Scandinavia,  disappeared  over  northern 
BuflBia.  Two  formed  over  southern  Buasia,  taking  thereafter  an  easterly  course,  and 
one  passed  rx>rtheastward  from  the  Japan  Scaa  to  the  Aleutian  Islands.  Of  the  storms 
over  Korth  America,  Ko.  I  appeared  in  Manitoba  on  the  1st,  iht  area  of  low  pressure 
extendiiog  southward  into  KaD6as2with  southerly  winds  thence  rKxrthward;  Fort  Garry, 
29.76,  8£. ;  Pembina,  29.70,  S.  During  the  2d  and  dd,  passed  eastward  over  the  Prov- 
inces of  Ontario  and  Quebec  attended  by  light  rainaand  moderate  changes  in  pressure. 
Morning  of  the  4th,  central  over  the  Gulf  of  Saint  Lawrence,  vrith  light  to  brisk  vrinds 
and  occasional  raina  5th,  remained  about  stationary,  witn  slowly  rising  pressure, 
dcTelqping  on  the  6th  into  a  very  marked  depression,  the  barometer  having  &len  in  the 
past  twenty-four  hours  from  0.15  to  0.25  inch.  7th,  oentod  off  the  southwestern  coast 
of  Newfoundland;  Sydney,  C.  B.,  29.31,  SW.;  Charlottetown,  P.  E.  I.,  29.48,  NNTV.; 
Saint  John's,  Newfoundland,  20.74,  S£.  .  Sth,  central  over  the  ooead  to  the  southeast  of 
Newfoundland;  in  45®  30^  N.,  50®  40^  W.,  29.61;  at  Saint  John's  the  barometer  rose  to 
30.12,  wind  SW.  9th,  passed  northeastward  to  near  50®  N.,  35®  W. ;  in  47®  35^  N.,  33'' 
30^  W.,  29.57,  NW.  fiOr;  in  49®  N.,  30®  W.,  29.48,  SW.  feir;  in  44®  34^  N.,  52®  21^  W. 
Bteanasbip  Westphalia  encountered  violent  NNW.  storm,  high  seas;  in  48®  N.,  24^  W., 
29.74  a,  force  7,  light  rain.    10th,  in  49®  30^  N.,  28®  36^  W.,  29.43,  N.  fcir;  in  48®  45' 
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N.,  27*  31/  W.,  29.50, 8.  fair;  in  5^  N.,  36°  V-,  29.74,  NW.,  foiee  8,  thnnder-vtona;  in 
52^^  N.,  31*^  W.,  29.71,  NNW.,  fmrce  7,  drizsIiDg;  in  46*»  N.,  27°  W.,  29.61,  W.,  Uaee  3, 
light  rain;  in  47°  36^  K.,  36°  W  W.,  northerly  gnks,  heavy  sqnalls.  11th,  eentzal  in 
about  48°  N.,  18°  W;  during  the  presence  of  the  low  aiea  off  the  weatem  coast  of 
Europe,  BOBtheaet  to  aoothwest  idnda  were  snperindnoed,  and  occasional  light  rains  pie- 
yailed  over  the  British  Isles.  The  southeastward  progreBS  of  the  depression  in  this  lati* 
tnde  was  checked  on  the  11th,  and  its  coorse  tamed  to  the  northwestward,  probably  as 
the  result  of  the  piesence  of  two  aieasof  hi§^  pieasoxe,  one  over  oential  Enn^  and  the 
other  sitnated  to  the  soath  of  paxaliel  40°  N.  I>iiring  the  day  as  the  storm  pnrsaed  its 
peculiar  oomse  to  the  west  of  die  British  Isles,  eoctremely  violent  gales  and  heavy  seas 
were  experienced,  several  vessels  wrecked  and  many  badly  damaged;  bark  Hl  Andrew, 
from  New  York  for  Dnnkirk,  reported  violent  hnrricane,  lost  sails  and  caiKo;  steunsfaip 
IlranoB,  ^m  Liverpool  fbr  New  York,  reported  hnrricane  from  BE.  to  Sw.,  lasting  tea 
hours,  lost  sails,  stove  bnlwarks;  steamship  Bevicwer  reported  most  violent  hnnicane 
Irom  SE.,  shiftuig  t^  E.  and  N.,  with  thunder  and  lightning  and  torrents  of  rain,  con« 
iused  sea  fWun  all  points,  lasting  8  hours,  barometer  fell  0.40  inch  in  twenty-five  ^lin" 
utes.  12tb,  central  in  about  6C?  N.,  30°  W. ;  in  61°  40^  K.,  28°  60^  W.,  heavy  westerly 
fl^e,  high  head  sea;  southerly  winds  prevailed  over  the  Britvh  Isles,  with  oocasuMial 
hght  rains,  the  pressure  slowly  rising  at  southoly  stations  and  fidlisg  over  Scotland  and 
to  the  northward;  at  gtykkisfaolm,  barometer  29.87  8E.  rain;  in  66°  46^  N.,  60°  W., 
29.66,  SE.  rain;  at  Gothaab,  29.74,  SW.  &ir.  13th,  central  north  of  panOlel  60°  N.and 
between  the  meridiansof  30° and  40°  W.;  Stykkkholm,  29.33,  SE.  rain;  Gothaab, 29.68, 
W.,  W.  &ir;  in  64°  N.,  CS)°  W.,  WKW.,  violent  hurricane,  heavy  rain;  over  the  British 
Isles  the  pressure  fell  generally  6om  0.06  to  0.16  inch,  with  SE.  to  W.  winds  and  occa- 
sional H^t  rains.  14th,  central  north  of  Iceland,  the  depression  spreading  westward 
over  Greenland  and  Baffin's  Bay;  Stykkisbolm,  29.43,  S.  rain;  Gothaab,  29.39,  SSW. 
foggy;  the  pressure  rose  rapidly  awer  the  British  Isles,  winds  sldfting.  to  westerly  with 
clearing  Weather.  On  the  16th  the  winds  at  Gothaab  and  Stykkiaholm  still  remained 
southerly,  with  rain  at  the  latter,  but  apidly  rising  pressure  at  both  stations.  16th,  con- 
ditions changed  by  the  preseiMse  of  low  area  No.  VII  to  the  southward.  Ko.  YU. — 
During  the  10th  the  pressure  fiSl  quite  rapidly  in  the  Northwest  and  Manitoba,  and  by 
the  morning  of  the  11th  the  depression  was  central  in  Minnesota;  Saint  Paul  29.76,  SE. 
During  the  12th  and  13th  passed  eastward  over  the'  Upper  Lakes  and  Canada,  ai^  on 
the  morning  of  the  14th  was  central  north  of  Quebec;  bannneter  29.63  NW.,  rain;  Far- 
ther Point  29.84,  SW.,  fidr.  16tfa,  probably  central  over  Labrador,  thence  pursahig  an 
easterly  course  over  the  ocean  to  tho  south  of  Greenland.  16th,  barometer  at  Gothaab 
29.48,  a  fall  of  0.23  inch  in  pest  twenty-four  hours,  vdnd  changed  ftom  S.  to  N. ;  Styk- 
kisbolm, 29.86,  a  fall  of  0.16  in  past  twenty-four  hours,  atmosphere  calm,  wind  previ- 
ously from  the  south;  in  61°,  36^  N.,  60°  W.,  29.67,  W.,  violent  gale,  heavy  ram;  in 
62°,  26^  N.,  31°  W.,  29.97;  SK,  dondy.  17th,  central  in  about  68°  N.,  40°  W.;  barom- 
eter below  29.60  from  Labrador  to  the  meridian  of  20°  W.;  Gothaab,  29.47,  S.;  Styk- 
kisbolm. 29.82,  calm;  in  64°  N.,  22°  W.,  29.49,  SK,  heavy  rain;  in  60°,  46^  N.,  48°  W., 
29.C6,  WNW.,  violent  gale  and  rain.  18th,  central  in  about  58°  N.,  30°  W.;  Gothaab, 
29.74,  oolm;  Stykkisholm,  29.66.  SE.,  bri^,  fair;  in  66°,  35^  N.,  14°,  40^  W.,  29.61, 
SW.,  heavy  rain;  in  63°  N.,  34°  W.,  29.27,  £6W,  rain;  at  interior  statiora,  British  Isles, 
the  preMure  rose  considerably,  but  lell  along  the  western  coast,  with  winds  shifting  to 
east  and  northeast.  19th,  central  in  about  56°  N.,  20°  W.;  in  62°  N.,  36°  W.;  29.41, 
NW.,  rain;  in  60°  N.,  23°,  40^  W.,  29.39,  W.,  gale,  feir;  in  48°  N.,  34°,  35^  W.,  W., 
gale,  heavy  rain;  the  winds  at  Thorshavn  and  Stykkisholm  changed  ftom  southeast,  to 
northeast  and  northwest  respectively,  with  rising  pressure;  over  the  British  Isles  the 
winds  changed  fiom  northeast  and  east  to  southeast  and  southwest,  with  a  variation  in 
pressure  of  from  -f0.06  to  -HX12  inch.  20th,  central  off  the  Irish  coast;  in  50°  N.,  28° 
W.,  29.36,  W.,  rain;  in  49°  N.,  27°  W.,  29.36,  SW.,  heavy  rain;  over  the  British  Isles, 
cloudy,  gloomy,  or  rainy  weather  vrith  southwesterly  winds  prevailed,  the  pressure  had 
fallen  at  all  stations,  but  particolarly  along  the  western  const,  whero  a  change  of  fkom  — 0. 16 
to  —0.27  inch  was  repotted.  During  this  day  the  course  of  the  depression  was  changed 
to  the  north-northeast  just  as  the  conditions  appeared  to  be  favorable  for  its  crossing  the 
British  Isles.  This  peculiar  disposition  of  pressure  in  the  progressive  movement  of  the 
central  area,  vis:  to  skirt  the  coast  of  western  Europe,  characterized  the  low  area 
throughout  the  remainder  of  its  course,  which  bounded  Scandinavia  to  the  west  and 
north.  It  is  of  importance  to  note  in  connection  herewith  that  on  the  20th  an  area  of 
high  pressure  (over  30.00)  formed  over  central  Europe,  and  moved  in  a  parallel  course 
with  tho  low  area,  to  the  northeastward.  On  the  23d  this  high  pressure  covered  central 
Bussia  with  an  area  of  over  30.10.  21st,  depression  central  off  the  west  coast  of 
Scotland;  in  51°  N.,  18°  W.,  29.27,  SW.,  cloudy;  Thorshavn,  29.43,  NE.,  fair; 
Galwcy,  29.42,  S.,  doudy;  Valencia,  29.43,  SSE.,  misty.  22d,  central  north  of 
Scotland;  pressure  fell  very  rapidly  at  all  northern  stations  in  the  British  Isles, 
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Imt  rose  slowly  to  the  sonthwaid  with  winds  ahifting  fiom  aoath  to  aonthwest 
and  w«8t:  lowest  pressnieB  as  follows:  ThoishaTn,  29.20,  W.;  North  Uost,  29.22, 
8W.;  Nairn,  29.26,  SW.;  Suidwick  Manse,  29.27,  8W.;  AidiosBan,  29.33^  SSW. 
23d,  during  the  day,  and  with  mnch  diminished  piessoie,  the.d^neasion  passed 
northeastward  along  the  westexn  const  of  Norway,  and  on  the  morning  of  the  24th  was 
central  north  of  Txomso,  barometer  29. 24,  wind  8W;  southwesterly  winds  with  falling 
baiemeter  piemiled  over  SeandinaTio.  25th,  oentnil  north  of  the  White  Sea,  the  area  of 
29.40  extending  eastward  from  northern  Norway  to  the  meridian  of  90°  £.,  and  soath« 
word  to  paraUeiOl^  N.;  Tnomso,  29.85,  SW.;  Arehangel,  29.47,  WNW.;  Yeniseask, 
29.45,  8E. ;  Barnaul,  29.44,  8W.  26th,  p>veBsnre  rose  rapidly  at  all  stations  above- 
named,  but  direction  of  wind  remained  the  same  except  at  Barnoal,  whicsh  changed  to 
northwest.  No.  TV. — Since  the  4th  the  pressure  had  been  generally  below  the  normal 
over  the  United  States  between  the  60th  and  100th  meridians,  with  no  well  defined  area 
of  d^resBion.  During  the  6th  a  decided  fidl  in  barometer  took  place  over  Lake  Superior 
and  to  the  northward,  followed  by  brisk  southerly  winds  over  Upper  Lake  region,  Ten- 
nesMC,  and  the  Ohio  Vall^.  On  the  morning  of  the  7th  depression  was  apparently  cen- 
tral over  Lake  Huron;  Alpena  barometer  0.23  ineh  below  the  noanaL  6th,  central  near 
Quebec  with  a  barometric  trough  below  29.60  extending  soutiiward  to  Virginia.  During 
Ibis  day  and  the  following  the  depicsBion  pnnsgd  northeastward  beyond  the  Golf  of  Saint 
Lawrence,  disappearing  Sk  m  high  piessuxe  area  then  prevailing  over  the  ocean  to  the 
south  of  Greenland.  Na  VL — This  area  developed  on  the  6th  off  the  North  Carolina 
coostw  Only  slight  evidence  ot  its  eodslence  was  shown  liom  stations  along  the  South 
Atlantic  coast^  &e  pressure  having  fidlen  about  0.04  inch  in  tho  past  twenty-four  hours. 
Hie  winds  were  southwest  and  west,  accomponied  by  occasional  light  rains.  In  the 
vidntty  of  34°  N.,  70^  W.,  the  winds  were  southeast  to  southwest^  brisk,  with  rainy  or 
threatening  weather:  barometer  about  29.75.  On  this  date  the  centem  of  two  other  de- 
preasions  (Nos.  I  and  IV)  were  located  to  the  north  and  northwest,  .one  in  the  lower 
Saint  Lawrence  valley  and  the  other  an  about  45°  N.,  48°  W.  This  disposition  of  press- 
ure, gave  existence  to  a  most  iziegular  and  peeuliar  shaped  area  of  low  (29.80),  running 
from  near  the  northwestexn  coast  of  Ireland  southwestward  to  latitude  40°  N.,  and  thence 
west-southwest  within  muc^- narrower  limits  to  the  New  Jersey  and  Massachusetts 
coasts,  from  which  locality  it  extended  northward  between  the  meridians  of  70°  and  80° 
W.  over  Canada  and  Hudson's  Bay.  This  irregular  elongated  area  of  depression  was 
boimded  to  the  north  and  south  by  areas  of  high  pressure,  over  Newfoundland  above 
30.10,  and  over  the  Asores  above  30.20.  9th,  area  central,  with  more  decided  fonn,  in 
alMiut  38°  N.,  70°  W.:  in  37°  N.,  62°  W.,  29.95,  vmlent  SW.  gale,  heavy  ram;  in  42° 
N.,  60°  W.,  29.60,  8SE.,  brisk,  heavy  lain;  in  36°  N.,  72°  W.,  29.90,  N.,  bxisk,  fiur;  <^ 
Oipe  Hatteras,  violent  SW.  and  W.  squalls  with  high  seas;  along  the  Atlantic  coast  from 
Wilmington  to  Boston  west  to  northwest  winds  prevailed  with  pressures  generally  below 
29.901  10th,  central  south  of  Nova  Scotia,  but  depiessiou  extended  southwestward  be- 
k)w  poiallel  40°  N.;  in  39°  N.,67°  W.,  29.62,  SW.,  brisk,  ftir;  along  the  Middle  AtUm- 
tic  and  New  England  coasts  winds  shifted  to  northerly  (Inisk  to  high)  with  rising  press- 
ure; off  Cape  Hatteras  bark  Grace  Bradley  experienced  temfic  gale  ftom  the  north,  last- 
ing six  hours,  and  finally  settling  into  a  heavy  northeast  gale  with  trsmendons  high  sea, 
decks  swept  of  everything;  11th,  rain  with  north  to  west  winds  and  rising  pressure 
(generally  above  30.00)  prevailed  over  the  ocean  southeast  of  Nova  Scotia;  in  41°,  56^ 
N.,  61°,  06^  W.,  ship  Prince  Louis  experienced  short  hurricane  or  whirlwind,  com- 
menced at  eastrsoutheast  and  shifted  suddenly  to  southwest  and  then  northwest,  lasting 
three  hours;  lost  sails  and  mast,  leaving  the  ship  helpless;  two  seamen  washed  over- 
boord,  in  41°,  20^  N.,  64°  W.,  ship  Antoinette  reported  violent  southeast  to  northeast 
gale;  vessel  foundered  at  6.90  p.  m.  Bain  or  threatening  weather  with  brisk  to  high 
southwest  to  northwest  winds  prevailed  over  the  ocean  south  of  Newfoundland  on  the 
14tb,  during  which  time  several  vessds  experienced  Tcry  rough  handling  and  much 
damage  to  masts  and  sails.  No.  X. — Gonsiderable  interest  attaches  to  the  development 
and  progress  of  this  depression  because  of  its  eydonic  action,  the  unusually  huge  nuih- 
ber  of  vessels  wrecked  and  the  remarkable  narrowness  of  the  area  of  atmospheric  dis- 
tnrhanoe.  On  the  14th  the  area  ajqfieared  to  be  centsal  over  the  Caribbean  Sm,  south  of 
Porto  Rico;  in  fiust,  from  the  disposition  of  surrounding  pressure  it  appears  highly  proba- 
ble that  the  area  originated  within  this  natural  am]£itheater  formed  by  the  Western 
Antilles  to  the  north,  the  Lesser  Antilles  to  the  east,  and  the  Leeward  Islands  to  the 
south.  Over  the  ocean  north  of  paraUel  20°  an  area  of  high  pressure  from  30. 00  to  30.20 
prevailed,  and  south  of  parallel  10°  an  area  of  30.00  to  30.10.  At  Bridgetown,  Barba- 
does,  barometer  20.96,  a  rise  of  0.05  inch  in  past  twenty-four  hours,  wind  shifted  ftom 
K£.  to  E. ;  Fort  de  Franco,  Martinique,  29.61,  no  change  in  ])astforty-ei^t  hours,  ba- 
rometer morning  of  the  11th,  29.63;  San  Juan  de  Porto  Rico,  29.95,  a  fiUl  of  0.07  inch  in 
past  twenty-four  hours,  wind  shifted  ftt>m  SE.  to  R;  in  18°  N.  64°  W.,  29.56,  alall  of 
•0.06  inch  in  post  twenty-fotff  hours,  wind  shifted  ikom  £.  to  NE.    Stations  in  advance 
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of  the  immediate  centre  of  deproasloq  reported  as  fbUowg:  KaYBaaa,  20.93  or — 0.05  incb 
in  past  twenty*foar  hoon,  wind  steady  trom  the  east  since  the  1st;  Kingston,  Jamaica, 
30.13  or  —0.06  indi  in  post  twenty-foor  hoQis,  winds  shifted  ftom  N.  to  NW.  ISth, 
prohahly  cental  south  <^  Saint  Domingo;  San  Jnaa  de  Poito  Rico,  30.01,  SE.,  nun; 
Fort  de  France,  29.87;  Bridgetown.  29.96,  NE.  with  inewwiing  ihice;  Santiago  deCnba, 
29.97,  N.,  lii^t;  Navassa,  29.93,  NE.;  iCingiton,  aai4)  KE.  lOlh,  central  south  of 
Santiago  de  Gnba,  baiometer  29.96,  occasional  heavy  showers  fell  during  the  day  with 
eqnalls  ftom  the  southeast,  at  midnight  haromeler  vose  to  29.99,  almo^iheTe  calm;  in 
19^  W  N.,  76^  W  W.,  steamship  Pomona  experienced  huificane  ftom  NE.  to  6BW., 
blowing  with  great  Yi<dence,  accompanied  by  heavy  cross-seas  lasting  thirteen  hours^ 
aiter  which'  moderated  to  a  pde  wi^  heavy  raia  squalls;  Navassa,  29.90,  E. ;  KingBton. 
30.11,  SE.;  Nassau,  Bahamas,  29.87,  or  —0.12  inch  in  past  twentv-four  houis,  wind 
shifted  ftom  SE.  to  N.;  Grand  Turk,  Bahamas,  29.90^ or  <H)*1*^  inch  m  past twen^-fonr 
hours,  winds  shifted  from  NE.  to  SE.- ;  twenty  miles  east  of  WatUng's  Island,  Bahamas, 
brig  Bashaway  had  severe  hurricane  ftom  NE.  to  SE.  and  S.,  lasting  ten  hours,  nth, 
central  north  oi.  Nassau,  haiometer  29.86,  S.,  heavy  rain;  Grand  Turk,  29.90,  SE, 
strong;  Santia^  de  Cuba,  29.92,  NE.,  fiur;  Navassa,  29.90,  NE.,  dandy;  Havana,  29.8^ 
or— •O.OS  inch  m  past  twenty*four  hours,  atmospheie  calm,  wind  previous  day  ftom  the 
SE.;  at  all  Fk>ridastetions  the  wind  shifted  from  SE.  and  E.  to  N.  and  NW.,  withfUI- 
ing  barometer.  At  this  point  it  is  of  interest  to  call  attention  to  the  comparatively  slight 
changes  in  pressure  at  all  stations  heretofore  named,  indicating  their  position  as  on  the 
outskirta  of  the  depresBion  which  was  previoudy  referred  to  respecting  its  narrow 
diameter.  During  ^  17th  the  depcession  passed  northward  in  a  coarse  curvingsli^tly 
to  the  east,  path  about  two  hundred  miles  off  the  Florida  and  South  Atlantic  coasts. 
171li,  in  31°  45^  N.,  79°  W.,  schooner  C.  Berry,  about  11  p.  m.,  struck  terrific  hurricane 
ftom  NNE.,  accompanied  with  tremendous  sea  and  rain;  in  41°  N.,  68°  W.,  steamship 
Metcalf^  violent  hurricane  ftnmSE.,  veering  suddenly  to  NE.,  lasting  three  houn;  in 
31°  N.,  78°  30^  W.,  lOp.  m.,  schooner  Drommond  strudc  ^done accompanied  by  heavy 
cross  seas,  vessel  on  beam-ends  for  two  hours;  in  29°  N.,  78°  30^  W.,  hurricane  ftom 
SSE.,  decks  swept.  18th,  6.30  a.  m.,  central  on  the  North  Oarollna  coast.  Gape  Look- 
out 29.15  or  0.84  inch  below  the  normal,  vrind  SE.,  138  miles  per  hour;  at  other  coast 
stetions  the  wind  velodties  ranged  ftom  68  to  100  miles  per  hour.  In  32°  N.,  72°  W., 
hurricane  ftom  SSE.  to  WNW.,  lasting  twelve  hours  and  blowing  feaiftiUy  in  squalls. 
About  200  miles  north  of  Chincoteaone,  steamship  Johns  Hopkins  reported  the  following 
observations:  12.30  p.  m.,  29.95,  SSE.;  1  p.  m.,  29.80,  SE.aBd  S.,  brisk;  1.30 p.  m., 
29.65,  ESE..  gale;  2  p.  m.,  29.05,  E.,  gale;  2.30  p.  m.,  28.90,  calm  for  twenty  mmutes; 
2.45  p.  m.,  nuometer  rising,  wind  NNW.  with  great  fuiy;  5  p.  m.,  moderate  weather. 
Steamship  Lord  Olive,  in  about  39°  N.,  73°  W.,  8  a.  m.,  30.02,  rain;  10  a.  m.,  29.90, 
ENE.,  li^t;  noon,  29.80,  strong  breeze,  heavy  rain,  rising  sea;  2  p.  m.,  29.60,  NE., 
tremendous  high  sea;  3  p.  m.,  slowed  engines  Mid  put  ship's  head  to  the  eastward;  4  p. 
m.,  29.44,  NNE.,  hurricane,  blinding  rain,  high oonftised  sea;  5  p.  m.,  29.60,  wind  sud- 
denly flew  into  the  NW.  with  learful  violence  and  high-cross  seas;  6  p.  m.,  ditto;  8  p. 
m.,  gale  moderating^  dear  to  the  NW.,  sea  going  down,  ship's  head  put  to  tlie  westward; 
9.30  p.  m.,  Absecum  Lig^t  abeam,  sea  modecattng;  midnight,  29.90,  moderate  west 
breeae.  About  15  miles  NE.  of  Gape  Henl<men,  sdiooner  Sea  Bird,  5.30  p.  m.,  struck 
hurricane  and  was  carried  50  miles  south.  Ten  miles  south  of  Vineyard,  sdnxmer  Sky- 
lark encountered  hmvy  gale  ftom  E.,  veering  around  to  N  W.,  in  which  vessel  scud  under 
bare  poles  for  thirteen  hours.  Off  Chincoteague,  steamship  Lucretia,  NE.  veering  to 
NW.  violent  gale,heavy  rains  and  hich  seas.  About  30  miles  SE.  of  Five-ftithom  Bank 
Lightship,  bark  E.  J.  McManerray,  m»m  Havana  to  New  York,  Au^pist20th,  experienced 
fine  weather  to  the  18th,  when  buometer  began  to  fikU  rapidly,  wind  SE.,  rain  in  tor- 
rente:  2  p.  m.,  wind  ceasedatSE.,  leaving  a  terrific  sea^  au&lenly  wind  came  ftrom  NNW., 
canying  away  portbn  of  maste  and  sails;  for  two  hours  vesad  in  a  perfect  cydone  and 
Htemlly  submerged.  Twenty  miles  east  of  San^  Hook,  violent  hurricane  ftom  ENE.  to 
NW.,  laatiag  ci^t  hours.  Off  Nantucket,  vident  SE.  gale,  lasting  ten  hours.  Forty 
miles  east  of  Oi^  God,  heavy  NE.  gale,  lasting  eight  hours.  Thirty  miles  off  Sandy 
Hodc,  steamship  Beindeer,  heavy  NE.  gale,  lasting  eight  hours,  lost  masts  and  bul- 
warks, decks  completdy  under  water  fi>r  five  hours.  1^,  7.35  a.  m.,  centrd  south  of 
Eastport.  barometer  29.30,  or  0.07  inch  bdow  the  normal,  lowest,  29.16  at  11.15  a.  m., 
wind  N£.,  34  miles;  the  winds  along  the  New  England  coast  veered  ftom  E.  to  S.  And 
NW.,  with  vdodties  ranging  ftom  25  to  60  miles  per  hour.  In  38°  29^  N.,  74°16^W., 
steamship  Holbrook  encountered  the  end  of  a  hurricane,  wind  blowing  ftom  NW.  to 
NK,  dumging  suddenly,  seia  terrific,  dedu  swept.  Thirty  miles  south  of  Gay  Head, 
near  Vineyard  Haven,  6  p.  m.,  hurricane,  canying  away  sails  and  small  boats;  lay  to 
for  about  two  hours  with  lee  rail  under  water  and  sea  wadiing  deck.  In  42°  50^  N., 
67°  45^  W.,  schooner  J.  W.  Nickeison,  terrific  cydone  for  sixteen  hours.  In  42°  38^  N., 
65°  20^  W.,  steamship  Memento,  revolving  gale  ftom  SW.  to  NW.  with  heavy  cross  soao. 


BEPOBT  OF  THB  CHIEF  8IGKAL-0FFICEB.  9 

liistizig  twelve  honis.  In  41°  N.,  66°  W  W.,  violent  SW.  0ile  ajnd  high  aeaslbr  twentT* 
boon.  Bixtj  miles  soath  of  Gape  Sable,  feorfttlBE.  gale,  decks  swept.  In  34°  N.,  73°  30^ 
W.,  terrific  gale  Itom  £^£.  to  NW.  In  42°  N.,  63°  W.,  violent  SW.  to  W.  and  NW. 
gale  and  hi|^  seas.  In  42°  N.,  79°  W.,  violent  SE.  to  8W.  and  W.  gale,  tiemendons 
high  sea.  20th,  7.35  a.  m. ,  central  sonth  of  Kewfonndlsmd,  depression  slowly  ftUmg  up. 
f^ratn  Ualae  eastwaxd  to  Gape  Breton  Island  the  winds  were  KW.  and  N.,  pressure 
langing  Anom  29.54  to  29.90,  lowest  at  Sydney,  C.  B. ;  over  Newfoundland  and  south* 
eastward  to  50°  W.,  winds,  &R,i  hoiometer  29.76  to  29.04.  21st,  passed  eastward  be- 
yond 50°  W.,  combining  with  an  area  of  20.80,  then  prevailing  over  the  ocean  in  the 
mion  of  paiailel  50°  N.  and  forming  a  part  of  low  area  No.  VII,  then  central  off  the 
Insh  coast.  Na  XIL — With  the  pressure  below  the  normal  over  the  Southeast  Bocky 
Mountain  slope  and  Texas  since  the  13th,  the  ayea  appeared  central  in  Indian  Territory 
on  the  morning  of  the  15th;'  thence  its  ooume  waf  northeastward  over  Tennessee  and  the 
Ohio  Valley  to  centnd  New  York,  where  on  the  morning  of  the  17th  it  appeared  to  be 
about  stationary,  with  NE.  to  8E.  and  8.  winds  and  nin  along  the  Middle  Atlantic 
coast.  On  the  18th  these  winds  had  changed  to  N.  and  NW.,  with  a  slight  rise 
in  presBUVS,  rain  continuing,  but  more  genercd  and  heavy,  owing  to  the  advance  of 
low  area  No.  X,  then  on  the  North  Cuolina  coast.  No.  XIV.— On  the  20th  ikmn 
the  Saskatchewan  Valley  southward  to  New  Mexico,  an  area  of  low  pressure,  gen- 
erally below  29.80,  prevised.  By  the  21st  this  area  had  taken  more  decided  form  and 
was  eentrsl  in  Minnesota,  lowest  barometer  at  Breckinridge,  29.54.  22d,  central  over 
Lake  Michigan,  Escanaba  29.52,  or  0.42  inch  below  the  normal.  During  the  23d  and 
34th  depression  remained  about  stationary  in  the  Lower  Saint  Lawrence  Valley,  accom- 
panied by  light  rains  and  east  to  south  winds,  fresh  to  brisk.  25th,,d^re88ion  pasBcd 
southeastward  off  the  Nova  Scotia  coast,  Ibllowod  over  the  maritime  provinces  by  NE. 
to  NW.  winds  and  rising  pressure.  No.  XIII. — Tliis  storm,  like  Na  X, 
throughout  portions  of  its  course  the  characteristics  of  a  tropical  cyclone,  bat  lacks  de- 
cidedly in  the  extraordinary  power  manifested  by  the  latter.  On  the  2Uth,  the  pressure 
mi  over  the  southernportirai  of  the  Gulf  of  Mexico  as  indicated  by  the  barometer  read- 
ings at  Havana  and  llaootBlpan,  the  former  20.87,  and  the  latter  29.85,  a  foil  at  both 
stations  of  0.02  inch  in  past  twenty-four  hours.  Fiity  miles  east  of  Alacran  Reef,  otit 
the  northern  coast  of  Yucatan  Peninsula,  bark  Elvina  encountered  violent  cyclone  from. 
ENE.,  whi6h  ended  on  iJto  fo^owing  day  at  4  n.  m.,  with  wind  SSE. ;  very  high  seas 
and  tmiflc  sqnaUa  were  expeneneed  as  the  vessel  passed  to  the  westward ;  considerable 
damage  was  rqfM>rted  ftom  the  vicinity  of  Progreso  on  the  northwestern  coast  of  Yuca- 
tan,  Mid  also  along  the  Bay  of  Campeochy.  21st,  pressure  fell  considerably  at  all  Gulf 
stations,  and  hi^  NE.  to  NW.  winds  were  anticipated  along  the  northern  coast.  At 
TlacotaJpan  barraneter  29.79,  a  fall  of  0.00  inch  in  post  twenty-lbnr  hours,  wind  shifted 
ftom  N.  to  W.  with  heavy  rain,  2. 37  inches  in  past  twenty-four  hours.  22d,  central  south 
of  Galveston,  the  pressure  ikllii^  rapidly  along  the  northern  Gulf  coast,  giving  a  variation 
of  frnn  — 0.15  to  ^0.24  inch  in  post  twenty-four  hours;  the  nunfolls  were  unusually 
heavy  and  the  winds  mostly  from  the  north,  increased  to  high.  23d,  central  in  eastern 
Texas,  where  the  pressure  was  generally  below  29.50,  lowest  barometer  at  Shreveport 
20.31 ;  very  heavy  rain&lls,  but  no  dangerous  winds,  so  for  as  reported,  accompanied  the 
progress  of  the  area  on  this  day.  During  the  24th  and  25th,  the  depression  passed 
northeastward  over  Tennessee  and  the  Ohio  Valley,  accompanied  by  quite  decided  changes 
in  pressure,  northeast  to  northwest  winds  and  oocasionaf ly  heavy  rains.  On  the  morn- 
ing of  the  26th  central  on  the  North  Carolina  coast,  where  brisk  to  high  NW.  to  SW. 
vrinds  were  repcnrted,  pressure  generally  below  29.80.  During  this  day  and  the  follow- 
ing passed  eastward  to  near  the  70th  meridian  and  thence  northeastward  to  parallel  4u^ 
N.  28th,  in  38**  N.,  71*»  W.,  29.92  NE.,  high,  foir;  in  40*»  30^  N.,  67«  40^  W.,  29.90  E., 
high,  heavy  rain:  in  43°  N.,  64°  45^  W.,  29.95  NE.,  brisk,  foir.  29th,  central  south  of 
Nova  Scotia,  with  SE.  to  N.  winds  a^d  vain  over  the  maritime  provinces.  In  42°  30^ 
N.,  63°  45^  W.,  20.65,  NR,  rain;  in  40°  35^  N.,  66°  25'  W.,  29.92,  NNW.,  foir;  in  41° 
K.,  62°  W.,  29.76,  SW.,  g^le,  thunder-storm;  in  43°  N.,  60°  W., 29.76  SSW.,  brisk, rain 
and  lig^U^;  in  40°  N.,  69°  W.,  30.10,  NW.,  gale.  During  the  30tfa  and  31st,  passed 
northesstwaid  south  of  Newfoundland,  combining  ^yith  an  area  of  29.60,  then  prevail- 
ing over  the  ocean  in  the  vicinity  of  parallel  60°  N. 

Of  the  storms  confined  to  the  ocean  northwest  <^  the  British  Isles,  No.  II  appeared 
on  the  1st  in  about  60°  N.,  10°  W. ;  Thorshavn,  29.66,  NE. ;  Stykkisholm,  29.03,  NW. ; 
Sandwich  Manse,  29.54,  W.  2d,  central  north  of  Scotland;  Thorshavn,  29.47,  N.; 
Sandwich  Manse,  29.95,  WSW. ;  {tfessure  rose  rapidly  over  nortiiem  Scotland,  with  winds 
flhifting  to  SW.  During  the  passage  of  this  storm  northeastward,  the  pressure  remained 
generauy  above  30.00  over  the  central  and  southern  portions  of  the  British  Isles,  with 
dear  or  partiy  cloudy  weather  and  W.  to  NW.  winds.  ,  During  the  2d,  depression  passed 
rapidly  northeastward  along  the  western  coast  of  Norway,  affecting  the  pressure  very 
alii^Uy  at  coast  stations,  and  on  the  morning  of  the  3d  appeared  to  be  central  no^  of 
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ScandiBttvU;  Tromso,  39.94,  a  iUl  of  0.10  inch  in  pnst  twenty^nr  faofon,  wpidS., 
lainfiill  0.76  inch  in  past  twenty-fonr  honxs;  doling  the  day  area  dSa^ppeaxed  to  the 
eofitwaid.  No.  XVI. — ^AAer  the  passage  eastward  over  nortLeni  Scandinavia  of  area 
No.  XV,  the  pressure  during  the  89th  again  lell  to  the  westward  in  the  vidnitj  of  Ice* 
land,  baiometor  at  Stykkisholm,  90th,  39.57,  a  £U1  of  0.ia  inch  in  the  past  twen^-fonr 
hoars.  On  the  morning  of  the  90th,  ana  probably  oentral  sont^west  of  Iceland;  God— 
tbaab,  39.80,  8.,  rain.  31st,  depiesmon  probably  passed  nostheastward  between  Green, 
land  and  Iceland;  Stykldsholin,  29.29,  B.,  about  40  miles  per  hour;  Godtbaob,  29.73 
N.,  about  40niiles  iMBr  hour.  During  the  day  area  disappewed  ov*er  the  Arctic  Ocean. 
Of  the  storms  over  Europe,  No.  Ill  afpcaatd.  o£f  the  northwestern  coast  of  France  on  the 
5th;  pressure  generally  below  39.80  northeastward  to  northern  Norway,  with  occasional 
light  rains.  0th,  oentral  over  southern ^tland;  Silloth  Reetory,  39.47,  NW.,  cloudy; 
Glasgow,  39.48,  WNW.,  threatening:  Aidrassaa,  29.49,  NW.,  doudy;  Aberdeen,  29.53, 
£N£.,  doudy;  Nairn,  29.64,  NE.  nun.  The  variation  in  preanue  at  Britidi  stations  in 
the  past  twenty-four  bonis  ranged  ftom  0.15  to  0.27  inch.  7th,  central  over  the  North 
Bea,  near  parallel  60^  N. ;  diameter  of  depression  very  narrow;  changes  in  preesuie  in 
past  twen^-four  hours  were  reported  asfiMlowB:  Bn>no»  — 0.30  inob;  Christiani% — aOO; 
Bergen,  --^.08;  Aberdeen,  -f0.03;  Nairn,  -H).05;  Vestervig,  4*a07;  Arunssan,  -hO.ia 
8th,  central  over  southern  Sweden;  Wisby,  29.50,  NNW.;  Upsala^  36.60,  £SE.;  Chria- 
tiania,  29.65,  NNW.,  miu;  over  Denmark  and  the  aontheni  shores  of  the  BalUe  the 
pressure  was  generally  29.80  and  below,  with  SW.  to  NW.  winds;  southeast  of  the 
^tic,  in  Bnsria,  the  winds  were  6E.  to  SW.,  with  occasional  light  lains.  9th,  deprea- 
sion  about  stationary,  with  slowly  ihlling  barometer;  Upsala^  29.99,  £.,  rain;  Stock- 
holm, 39.41,  WSW.,  rain;  Christiania,  29.51,  NW.,  cloudy;  pressure  fiiUiagslowly  over 
eastern  Russia,  with  occasional  li^^t  rains  md  SB.  to  SW.  winds.  10th,  central  near 
the  Gulf  of  Riga;  Wisby,  29.55,  NNW.,  about  40  miles  per  hour,  rain;  Upaala,  29.59, 
£N£.,  rain;  Stockholm,  29.56,  £.,  ndn;  Memd,  20.48,  west,  violent  gale,  about  70 
miles  per  hour,  accompanied  by  rain;  K5i|ig»berg,  29.94,  W.,  violent  gale,  about  60  mUes 
per  hour,  with  rain;  over  Demnark,  Prussia,  and  along  the  southern  coast  of  the  BaliiCy 
nigh^N.  and  NW.  winds,  with  occasional  heavy  rains,  prevailed  throughout  most  of  the 
day;  in  eostem  Russia  raiometer  still  falling,  with  rain  and  8.  toSE.  winds,  llth, 
oentoil  over  eastern  Russia  near  Wilna;  barometer,  29.98,  a  fiill  of  0.31  inch  in  past 
twenty-four  hours;  over  Denmark  and  Prussia  the  winds  still'  remained  westerly,  but 
vTith  greatly  diminished  ibroe,  while  along  the  southern  coast  of  the  Baltic  they  had 
chan^d  to  north,  with  heavy  gales;  pressure  fidlea  throughout  RusBia*  13Ui,  central 
near'Mosoow;  barometer,  29.19,  a  fiJl  of  0.49  inch  in  post  twcnty-lbnr  houis.  I>uring 
this  day  and  up  to  the  18tli  the  depreaiion  remained  over  central  and  western  Russia, 
with  a  sluggish  movement  to  the  eastward.  On  the  13th  the  pressure  rose  abruptly  to 
about  39.00,  which  condition  was  maintained  with  considerable  variability  until  thede- 
prenion  crossed  the  western  border  of  Siberia  on  the  18th,  when  it  rose  on  the  ibllowiitt 
day  at  Ekaterinburg  from  29.55  to  29.76.  19th,  oentml  in  the  valley  of  Obi  near  6(r 
N.,  80»W.;  Barnaul,  29.39,  S.  W.;  Yeniseisk,  29.31, £., a Ihll of 0.59 iachattiieformer, 
and  of  0.27  inch  at  the  latter  station  in  the  past  twenty-four  hours.  20th,  probably 
central  over  the  Province  of  lakoutsk;  Yeniseisk,  29.47,  W.  rain;  Barnaul,  29.65^  W. 
lair.  The  fhrtber  course  of  this  area  could  not  be  traced,  owing  to  lad^  of  reports  fiom 
eastern  Siberia,  although  it  is  believed  that  the  depvosBion  reached  the  Asiatic  coast, 
probably  in  the  vidnity  of  Nikdaievsk  on  the  Amoor;  the  barometer  fell  steodilv  a;t 
coast  stations  from  the  19th  to  the  23d.  Na  XI. — This  ana  was  probably  a  secondary 
devdopment  from  area  No.  I  during  the  existence  of  the  latter  over  Iceland  on  the  14tb9 
as  on  that  day  an  area  of  39.80  extended  southward  to  the  55th  paralld  west  of  the  10th 
meridian,  and  on  the  15th  readied  the  northwest  coast  of  Ireland*  Galway,  39.78,  SE. 
rain;  Armagh,  29.88,  ESK;  over  Scotland,  northward  to  Thorduiva,  the  winds  were 
from  the  £. ,  and  pressure  generally  above  29.90.  16th,  preamre  fdl  bdow  39.80  at  all 
British  stations  except  Valencia,  the  area  extending  southeastward  into  Austria,  with 
occasional  rains  and  variable  winds;  no  wdl  defined  center  of  depression.  17th,  area 
devdoped  more  decidedly,  and  was  probably  central  over  the  southern  portion  of  the  North 
Sea,  followed  by  NE.  to  N W.  and  SW.  winds  over  the  British  Ides;  Bdton,  39.43,  NE. ; 
Bidston,  29.45,  WNW.  lain;  Leicester,  29.45,  W.  rain;  Silloth  Rectory,  29.45,  W. ;  along 
the  eastern  and  southeastern  coasts  of  the  North  Sea  the  winds  were  S.  and  SE.,  with 
the  barometer  generally  below  29.70.  During  the  18th  and  19th  the  depression  nearly 
lost  its  identity  over  oentral  Europe,  owing,  probably,  to  the  rapid  advance  and  large  ex- 
tent of  area  No.  VII,  which  neutralised  the  effscts  of  the  moderate  depression  there 
central  by  an  indraught  of  air  from  the  south  and  east,  whidi  neariy  restored  the  atr- 
mospberic  equilibrium.  During  the  18th  rain  fdl  at  nearly  all  stations  throughout  Ger- 
many and  Austria,  with  the  pressure  generally  bdow  29. 90.  On  the  19th  occasional  raina 
with  ridng  pressure  prevailed,  except  at  Hermonnstadt  andLemberg,  where  the  baron^- 
eteis  were  respectively  29.76  and  29.73.    30th,  probably  central  north  of  the  Black  Sea; 
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KieS,  29.53,  £.;  NikoUiay,  29.68»  8SW.;  Lugan,  29.92  ENE.  During tbe  2lBt,  proba- 
bly cential  over  the  OBspion  Sea;  Nnktiaa  29. 48,  a  fiill  of  0.16  inch  in  past  twenty-four 
hoozs,  wind  EKE. ;  Tashkend,  1^.58,  no  change  since  the  preceding  day,  wind  NW. 
SS2d,  probably  central  overTooikisUn;  KnknaB,  28.43,  N£;  Taahkend,  29.55,  N.;  on  this 
day  title  area  of  29. GO  extended  northenst^ord  ih)m  Kussia  to  central  Siberia,*  Bbnuinl, 
29.49,  a  fan  of  0.18  inch  in  post  24  hours.  2.3d,  depression  obout  stationary,  lowest 
barometer  at  Xoshkend,  29.51 ;  at  Barnaul  the  barometer  rose  to  29.70,  wind  K  W.  24th, 
probably  central  over  the  eantem  portion  of  the  Province  of  Omsk;  Barnaul,  29.45, 8£. ; 
Tashkend,  29.73,  calm.  25th,  probably  central  in  the  valley  of  the  Yenisei;  Barnaul, 
29.44,  SW.;  Yenisei^,  29.45,  BE.,  rain.  26th,  veiy  probably  combined  with  a  hirge 
area  of  29.00,  then  prevailing  north  of  the  GOth  parallel  and  between  20"*  W.  and  90^  £. 
No.  XY. — ^The  pressure  over  the  British  Isles  and  to  the  westward  did  not  recover  nii>- 
idly  fiom  the  passage  of  area  No.  YII,  because  of  its  very  alow  movement  from  the  20th, 
when  off  the  Irish  coast,  to  the  25th,  when  it  disappeared  north  of  Scandinavia.  On 
the  25th  the  pressure  fell  over  the  northern  portion  of  the  British  Isles,  from  0.35  to 
0.50  inch,  with  BE.  to  SW.  winds,  and  occasional  rains,  but  the  loMTCst  pressure  re- 
mained off  the  western  coast;  in  55"*  N.,  15''  W.,  29.22,  WSW.  rain.  During  the  26th 
and  27th,  area  probably  central  near  t^e  Hebrides,  with  NE.  to  NW.  winds,  fiilling 
barometer,  and  occasional  rains  over  Scotland;  barometer  fell  gradually  firom  the  sud- 
den change  on  the  25th.  27th,  in  S3?  W  N.  14''  W.  29.05,  SW.  fair;  Monoch  Light- 
house, 29.09,  8E. ;  Ardrossan,  29.10,  8. ;  pressure  over  the  British  Isles  generally  bdow 
29.30,  with  rain  at  every  station  but  three,  where  it  was  reported  as  cloudy  or  tlireat- 
ening;  over  the  southern  portion  the  winds  were  southwesterly,  with  heavy  golesalong 
the  Irish  icoast,  and  over  the  English  Channel.  28th,  central  north  of  Scotland;  Thor- 
shavn  28.95,  NE.  rain;  Monach  Lighthouse,  28.05,  8.;  in  SS''  N.  14®  W.  28.89.  WSW.; 
Galway,  29.02,  WSW.,  violent  gale;  Sandwick  Manse,  29.02,  SW.;  along  the' Norway 
coast  tne  pressure  ranged  from  ^.  10  to  29.30,  with  S.  and  8E.  winds  and  oocasiona]  rains; 
the  area  of  29.80,  extended  ftom  Greenland  southeastward,  to  central  France,  and  thence 
northeastward  to  northwestemSiberioithusinclosing  the  whole  of  northwestern  Europe ;  the 
area  of  raJn  extended  northeastward  from  western  FAmoe  to  Finland  with  south  and  south- 
west galea  ranging  from  25  to  00  miles  per  hour.  29th,  central  off  the  western  coast  of 
Norway;  Brono,  28.86,  SW.,  rain;  TromscL  28.96, SW.;  Umea,  28.93,  SW.;  Hemosand, 
29.00,  WSW.;  Oiristiania,  29.02,  SSW.;  the  pressure  over  the  British  Isles  rose  from 
0.20  to  0.50  inch  with  winds  shifting  to  west  and  northwest  with  occasional  light  rains 
and  generally  cloudy  weather;  violent  westerly  gales  continued  over  the  English  Chan- 
nel, North  Sea  smd  the  Baltic;  the  area  of  29.80  covered  the  wh<de  of  northern  Euroi>e. 
During  the  day  the  depression  posscd  eostward  over  northern  Scandinavia,  followed  by 
rapidly  rising  pressure  and  north  to  west  winds,  being  central  morning  of  the  30th  over 
the  White  1^;  Archangel,  barometer  29.01,  NNE.;  over  eentral  Bussia  pressure  gen- 
enilly  below  29.60,  with  southeast  to  southwest  winds  and  occasional  rains;  Ekaterinbuzg, 
29.49,  heavy  rain.  3l8t,  central  in  western  Siberia;  Ekaterinburg,  29.41,  WSW.,  threat- 
ening; the  pressure  was  generally  below  29.60  over  northern  Bussia,  with  southwest  to 
northwest  winds.  Of  the  storms  ibrming  over  Russia  No.  V  developed  over  the  region 
north  of  the  Caspian  Sea.  On  the  6th  there  was  a  sudden  fall  in  barometer  of  from  0.07 
to  0.15  Inch  and  the  circulation  of  winds,  with  the  accompanying  pressure  at  surround- 
ing stations,  is  given,  as  follows:  Ekaterinburg,  29.56,  E.;  Kasan,  29.4.%  NW.;  Krot- 
kowo,  29.39,  N.;  Astrakhan,  29.56,  N.;  Nukuss,  29.52,  WNW.  During  the 7th  and  8th 
depression  remained  central  over  the  province  of  Omsk;  7th,  Krolkowo,  29.43,  N.,  rain; 
Eaaan,  29.49,  N.;  Barnaul,  29.38  ENE.;  Nukuss,  29.73,  WSW.;  Tashkend,  20.C2,  calm. 
8th,  pressure  rose  from  0.05  to  0.21  inch  at  all  stations.  0th,  a  fall  of  0.09  inch  was  re- 
ported from  Barnaul,  atmosphere  calm,  ibllowed  on  the  10th  by  another  fall  of  0.12  inch, 
wind  6SW.,  cloudy,  and  at  Yeniseisk,  of  0.25  inch,  wind  S.,  rain.,  IXiring  the  10th 
passed  northeastward  beyond  the  Yenisei,  followed  on  the  11th  by  rising  barometer  and 
SW.  winds,  rain  still  continuing  at  Yeniseisk.  No.  VIII. — ^After  the  juissage  of  area 
No.  m,  the  pressure  still  remained  low  north  of  the  Black  Sea,  forming  on  the  13th  a 
slight  depression  in  the  vicinity  of  Kieff,  barometer  29.41  W.  From  the  14th  to  the 
16th,  depression  remained  about  stationary  over  tho  region  between  the  Black  and  Cas- 
pian Seas,  finally  disappearing  on  the  17th  by  the  encroachment  of  a  high  pressure  from 
oentml  Europe.  Only  one  area  fi>r  the  month  has  been  charted  off  the  Asiatic  coast. 
No.  IX. — On  the  12th  the  iaobar  of  29.80  generally  covered  the  Japan  Islands,  accom- 
panied by  8E.  to  SW.  winds,  and  on  the  13th  a  fidl  of  from  0.07  to  0.18  inch  was  re- 
ported, the  depression  appearing  to  be  central  over  the  Japan  Sea.  14th,  probably  cen- 
tral south  of  the  Ishmd  of  Yesao;  in  41^  N.,  152"*  E.,  29.36,  S.,  rain;  in  the  vicinity  of 
Yeddo  the  barometer  fell  about  0.10  inch,  with  winds  shifting  to  westerly.  15th,  prob- 
ably central  south  of  Kamtchatka  peninsula;  in  43®  N.,  158®  E.,  29.43,  S.,  threatening; 
in  39®  N.,  144®  E.,  29.63,  SW.,  fair;  the  winds  ovdr  the  Japan  Islands  generally  shifted 
to  N.  and  NE.,  with  a  slight  rise  in  pressure.    16th,  in  45®  N.,  164®  E.,  29.48,  W., 
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20th,  depiession  difiappeorod  in  a  high  area  then  prevailing  to  the  Boath  of  Aladca;  in 
48*»  n^  N.,  166*»  Oy  W.,  30.05,  SW.,  fyggy.  * 

TSMFERATUBB  OF  THX  AIB. 

The  mean  temperatnze  of  the  air  fiat  Jnly,  1881,  is  ahown  by  the  isothermal  lines  (in 
red}  on  Chart  No.  U.    The  table  of  mean  and  comparative  temperatures  in  the  xi^t 

hand  oonier  of  the  (jiart  shows,  in  the  ust 
oolnmn,  the  average  for  the  month  through- 
out the  various  dutricts,  as  deduced  pnn- 
dpolly  fW>m  observations  taken  at  Signal 
Service  stations.  In  the  two  remaining  col- 
umns are  shown  the  means  for  the  present 
month,  and  the  departures  of  such  means 
from  the  average  for  many  years.  Through- 
out the  entire  country  west  of  the  107th 
meridian,  the  mean  temperature  of  the 
month  is  from  1^  9  to  4^.  3  below  the  normal. 
Eastward  of  this  meridian,  except  in  New 
England,  there  has  been  a  general  increase 
^  in  every  district  over  the  average  mean  tem- 
^  perature  for  many  years,  being  most  marked 
^'  over  those  States  lying  oetween  the  82^  and 
90th  meridians,  where  the  excess  ranges 
from  1**.7  to  2^.0.  It  is  interesting  to  note 
that  this  elongated  region  of  hi^  mean 
temperature  lies  between  thermometiic  nor- 
mals in  the  Middle  Atlantic  States  to  the 
east  and  in  the  Mississippi  Valley  to  the 
west  The  departure  from  normal  over  the 
whole  of  the  Eastern  Rocky  Mountain  slope 
shows  a  gradual  transition  from  the  area  or 
defldemgr  to  that  of  excess. 

SanffCB  of  ienyperature  at  Hgnal  service  sto- 
tUme. — ^Monthly  ranges  in  general  varied 
from  35°  to  40°  over  the  countiy  east  of  the 
Bocky  Mountains,  and  from  40°  to  50°  to 
the  westward  of  tbat  region.  The  smallest 
ranges  were:  Port  £ads,18°;  Key  West  and 
Punta  Baasa,  19°;  Indianohi,  20°;  New  Or- 
leans, 21°;  Galveston,  Thatcher's  Island, 
and&MLDieflo,22°;  Macon  and  Brovmsville, 
23°;  Gape  May  and  Gedar  Keys,  25°.  The 
largest  were:  Dayton,  02°;  FortKeogh,^ort 
Buford  and  Bock  Greek,  61°;  Fort  Benton, 
60°;  Fort  Asshmiboine  and  Missoula,  59°. 
The  daily  nuges  varied  in  the  different  dis- 
tricts as  follows:  New  England,  16°  at 
Thatcher's  Island  to  31°  at  Burlington;  Mid- 
dle Atlantic  States,  16°  at  Cape  May  to  31° 
at  New  York  and  33°  at  Norfolk ;  South  At- 
lantic States,  16°  at  Macon  to  28°  at  Augusta; 
Eastern  Gulf  States,  16°  at  New  Orleans 
and  17°  at  Key  West  and  PuntaBa8sato32° 
at  Vicksburg;  Western  Gulf  States,  13°  at 
Port  Eads  and  18°  at  Indianola  to  31°  at  Den- 
iBonand  Fort  Gibson;  Bio  Grande  Volley, 
29°  at  Bio  Grande  City,  Laredo,  and  Brack- 
ettvil]eto34°at£aglePas8;  OhioValleyand 
Tennessee,  24°  at  Memphis  to  30°  at  Pitts- 
burgh and  33°  at  Noshville;  Lower  Lake  region,  19°  at  Erie  to  22°  at  aeveland  and  30° 
at  C^wego  and  Bochester;  Upper  Lake  region,  18°  at  Grand  Haven  to  31°  at  Marquette 
and  Port  Huron  and  32°  at  Duluth;  Upper  Mississippi  Valley,  22°  at  La  Crosse  to  29° 
at  Saint  Louis  and  31°  at  Saint  Paul;  Missouri  ViOley,  25°  at  Omaha  to  37°  at  Fort 
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Bennett;  Extreme  Northwest,  33^  at  Hoorhead  to  43^  at  Bismarck  and  Fort  Buford; 
Korthem  Slope,  ai""  at  North  Platte  to  47^  at  Fort  Keogh;  Middle  Slope,  27^  on  Pike's 
Peak  to  33^  at  Denver  and  37®  at  Dodge  Citrjr;  Sonthem  Slope,  SO''  at  Henrietta  and 
Jackdwrongfa,  to  41®  at  £1  Paso  and  60®  at  Davis;  Northern  Plateau,  39®  at  Lewiston 
to  45®  at  Boise  City  and  49®  at  Missoula;  Middle  Plateau,  34®  at  Pioche  and  36®  at 
Salt  Lake  City  to  49®  at  Wiunemucca;  Southern  Plateau,  31®  at  Santa  F4  to  42®  at 
Florence  and  Fort  Verde;  North  Pacific  coast,  33®  at  Portland  to  38®  at  Olympia  and 
Roeebnrgh;  Middle  Pacific  coast,  24®  at  San  Francis(^  to  38®  at  Bed  Bluff;  South  Pacific 
coast,  20®  at  Son  Diego  to  44®  at  Yisaliaand  56®  at  Campo. 

Demaiion  from  mean  tempertUurca, — ^Illinois:  Biley,  mean  temperature  72®.5,  or  1®.7 
above  the  mean  of  the  pest  twenty  years;  the  years  1866, 1868, 1870,  1874,  and  1878 
were  warmer.  Maine:  Gardiner,  mean  temperature,  2®.8  helow  the  mean  of  past 
forty-five  years;  there  have  been  four  instances  of  a  colder  July,  viz,  in  1844,  1855, 
1850,  and  1860.  Missouri:  Saint  Louis,  Mia^ouri,  Weather  Service  reports:  mean  tem- 
perature, 82®. 0,  or  2®. 8  above  the  mean  of  the  past  forty-fiv«  years;  higher  mean  tem- 
peratures were  recorded  in  1854,  1856, 1868.  New  Hampshire:  Contoocookville,  mean 
temperature  0®.5belowthemeanof  the  past  eleven  years.  New  York:  North  Volney, 
mean  temperature  0®.02  below  the  mean  of  past  thirteen  years;  warmest  July  occurred 
in  1868,  mean  76®.2;  coldest  July  occurred  in  1865,  mean;  66®.l.  Ohio:  Bethel,  mean 
temperature,  3®.l  above  the  mean  of  pastfifty  years.  Texas:  Clarksville,  warmest  July 
in  rast  thirteen  years. 

Mgh  iemperaturea. — From  the  following  data  it  will  be  observed  that  the  region  of  country 
withhi  which  the  excessive  and  dangerous  heat  of  the  month  was  experien^  covers  that 
portion  of  territory  extending  northward  ftom  the  oentxal  portion  of  the  Gulf  to  the  Lakes, 
corresponding  thereby  with  the  area  of  greatest  departure  of  the  monthly  mean  &om  the 
average  for  many  years.  Within  the  region  above  indicated  the  high  temperatures  of  the 
month  appeared  to  be  productive  of  most  suffering  in  theOhio  Valley.  The  period  covering 
the  occurrence  of  this  marked  rise  in  the  temperature  is  confined  to  that  portion  of  the 
month  included  between  the  5th  and  15th,  and  again  between  the  10th  and  22d.  In  con- 
nection herewith,  and  with  a  view  to  elucidate,  it  is  of  interest  to  carefully  consider  Chart 
No.  I,  for  the  month,  on  which  is  displaced  the  movement  of  the  centers  of  areas  of  low 
barometer.  The  extreme  northerly  position  of  areas  No.  I,  II,  and  III,  and  their  compar> 
atively  sluggish  movement  between  the  80th  and  100th  tneridians  i^peared  to  induce  an 
excessive  movement  northward  of  the  warm  air  firom  the  Gulf,  which  added  to  the  mod- 
ifying intensity  of  local  influences,  such  as  cloudiness,  humidity  and  topography,  would 
form  a  powerful  exponent  in  the  production  of  high  temperatures. 

Ihble  of  maximumand  minimum  iemperaiwrea  for  JWy,  1881. 


Signal  Service. 

United  States  Army  post  sutgeons 
or  voluntary  observers. 

State  or  Territory. 

* 

• 

Station. 

• 

1 

• 

Station. 

• 

• 

• 

MobUe 

o 
101 

o 
09 

Oreen  Sorinss.. ....••.. 

o 
106 

o 

Do 

Anbnrn 

66 

Arizona 

Port  Verde 

114 

""'si' 

07 

Texn#Hi11 

117 

• 

Do 

Prcfloovt.  ••..•..•........... 

Arkanaae 

Little  Rock 

100 
104 

Mount  Ida... 

00 

Cftlifomfa   

Viaalia 

Mammoth  Tank 

U6 

Do 

Oampo 

88 

""W 

Golonulo 

Denver. 

99 

Fort  Lvon 

101 

Do 

Pike*B  Peak 

Connectioot 

New  London 

90 

Do  - 

New  Haven 

54 

Dakota 

Smithville 

106 

"""*" 

Do 

Ranfd  City 

87 
00 
02 

Delaware 

Breakwater... 

'  '  90' 
98 
90 

District  of  Columbia 

Wnshinjston 

Florida.. 

Jacksonvine 

Houston  and  May- 
port. 

Fort  Barrancas 

Forsyth 

100 

"Toe* 

100 

1 

Do 

00 
04 
66 

00 

Oconria 

Atunista 

102 
96 

Iowa 

Dee  Moines 

Fort  31adison  and 

Des  Moines. 
Nora  Springs 



Do... 

90 

Idaho 

Fort  Lapwai 

104 
99 

40 

Illinois 

Springfield 

Swan  wick 

104  •           . 

Urn 

Riley 

04 

Indiana.. 

Indianapolis ............ 

101 

W 

Logansportand  Ve- 

vay. 
Logansport .» 

102 

Do 
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Signal  Service.     > 

United  States  army  post  suigcone 
or  voluntary  observen. 

State  or  Territory. 

1 

BtnUfWL 

1 

i 

f 

Statfen. 

• 

1 

i 

Indian  TeinCor]^  ......M.........W.M. 

Port  Oiheon »....« ««.»..«. 
Leavenwofth  .,.^„^ 

o 
MO 

100 

"'ioT* 

100 
84 

o 

08 
00 

01 
00 

00 

54 

45 

40 
08 
02 

80 

40 

.M..«M»...........»...M.*.«.... 

o 

o 

Do 

day  Centre ............. 

Yates  Centre 

109 

50 

Ji^dlwIlQBhjr  ■■•••■••■•••«•«•••••••••••*••»•■« 

PozHand  ....MM.a.aM.M. 

^yQi^mBn  ••••«••«>«••••••••««« 

92 

tv» 

Marylmad m^......^. 

<     90 

80 

97 
00 

100 
104 
100 

Cnmlieiland,  Ow- 
Ingfs  Mills,  and 

oouBonov******  ••*•••*••••• 
Willlam^l^wn.... ...... 

90 

00 

48 

Jtt001'IIC8IO*M««  •  ■•••■  •■■■— 

Saint  Vincent 

ThomviUew.^............ 

99 

•«•••*«•• 
••••••••« 

^r  lokflDiinv  _......  ......^ 

SainftliOuSi. — . 

Fort  Keogb  .•••.*• 

Port  Aminnfbelnei.... 

Pieroe  City  .mm.... mm*. 

^ 

54 

Do ....u...... 

VebmnkA 

North  Platte 

104 
97 

100 
106 

51 

Do » 

Wi  nnemiMica... ...... ... 

Hot  Springs    Gol- 

andOtego. 
OarMW  Cfty ............ 

j^Uvum.... ......... ....... 

Atco  and  VIneland.. 
Pteehold 

88 

fflflflUT      M  ABW^*^^"*  ■  ■'^    ■M*^aAAMMa«AB»daABaaa« 

Mount  Washington. 

A9fla«nVK8il^«  ••■••••■••••••«  ■• 

Atlantic  City  .....M..... 

72 
92 

81 
07 

58 

54 

01 

fV* 

50 

100 

90 

90 

100 

Port  Union 

45 

West  Point 

97 

Do 

■lOiminift^Rm.*....  *■•■*■■■■ 

48 

Chartotte 

nniftliViIlej.....  ••••.>_■• 

WeMon 

108 

109 

Highlands. ............... 

CoDege  HiU 

52 

Ohio 

Oolnmbos 

Cincinnati 

100 
108 

01 
103 

Do ; 

Do , 

Roaebui^  « 

50 

42 
07 

l^HllfWlVMlUk  •••••.■••*••..••••••.■•.••. 

Pittahurgh  ..........  .... 

Milton 

Pranklin 

Port  Adams.... .M 

Stotebunr 

104 

Do ..••..•••••.. 

44 

AvDOOO  1 81A  uu  •  •  •  •  ■•*•••••■  «••••••••«••«■« 

Newoort 

87 
108 
101 

""iu 

""96* 

57 
07 

89 

50 

Bouth  Cfiix>HnA 

Charleaton .... 

Nashville ^ 

Jwnojcvxiie«....«...a..M*w 

04 

Ashwooa  and  Aus* 
tin. 

102 

Do 

T^sas.; 

Jl^Q***  ••«*•*•••«••■•■•■••■••••  ••*•••  •»•••• 

Port  Davis „. 

Salt  Lake  City 

58 

40 

•  A*««a«» 

Utah 

Promontory 

106 

TV* 

CkMdviUe 

80 

JfurlinKton.... .•.••.■.«•■ 

90 
102 

"TcS* 

62 

..a...... 

00 

Charlotte 

90 

Do  ••..... •;..... *.«...MM.M. ..•..• 

•  ■•••*••••««•■«••«••••■••••«•«•••• 

Woodstock 

40 

Vixgini*. ^ 

Wytheville  and 
SnowviUe. 

60 

Oape  Henry.. •...M....M 
Almota.. 

Washington  Territory 

87 
56 

••.•••••• 

......... 

West  VlrK<n^ — » 

MorsMntnwn.... ........ 

80 

Plemlnston........ 

96 

Helvetia 

.  ..J.-.. 

98 

ibo 

55 

45 

Mission  House .^ 

NeilTsville 

97 

Milwaukee........ 

Cheyenne  ......m.......« 

60 

Port  Brldser 

82 
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The  following  reports  are  from  various  sources,  bat  independent  of  the  data  obtained 
from  Signal  Service  stations:  Cincinnati,  for  the  week  ending  July  14th,  the  health  offi- 
cer reported  549  deaths,  213  of  which  were  caused  by  actnal  sunstroke,  150  brought  on 
by  the  influence  of  extreme  heat,  and  the  remainder  tiie  restdt  of  various  diseases. 
The  lenst  number  of  deaths  by  sunstroke,  20,  occurred  on  the  7th  and  the  greatest,  68, 
on  the  11th.  Charleston^  S.  C,  22d,  highest  temperature  ever  recorded  in  the  history 
of  the  city  occurred  on  this  day,  but  acoomi>anied  by  no  sunstrokes.  At  Dr.  Blackman's 
drug  store  the  thermometer  registered  at  8  a.  m.  90°;  10  a.  m.,  96°;  12,  noon,  99.5°;  2 
p.  m.,  104°;  4  p.  m.,  101°;  6  p.  m.,  97°;  8  p.  m.,  95°;  average  for  the  twelve  hours 
97.5°.  At  the  State  Quarantine  office,  8  a.  m.,  89°;  1  p.  m.,  100°;  2.30  p.  m.,  102°;  3 
p.  m.,  97°;  average  for  the  seven  hours,  97°.  On  the  12th  of  July,  1879,  the  temper- 
ature at  Dr.  Blackman's  reached  a  maximum  of  101°,  the  average  for  the  day 
being  95.5°.  In  warehouses  and  under  tinned  sheds  in  various  portions 
of  tbe  city,  higher  temperatures  were  recorded.  At  that  time  the  suffering  from 
heat  was  very  great,  fifteen  deaths  being  recorded  from  sunstroke.  A  large  number  of 
horses  were  stricken  down  in  the  streets,  and  the  street  railways  were  compelled  to  sus- 
pend operations  during  most  of  the  day.  Although  the  hourly  record  as  well  as  the 
daily  average  temperature  is  higher  for  July,  1881,  still  the  effect  of  the  heat  upon  per- 
sons and  animals  appears  to  have  been  fiir  less  disastrous.  A  strong  southwedt  wind  was 
blowing  nearly  all  day,  which  very  probably  relieved  the  actual  heat  of  the  body  by 
the  rapid  evaporation  of  moisture  from  its  surface.  During  the  heated  spell  of  July, 
1879,  there  was  a  perfect  calm  for  nearly  two  days.  A  care&  research  through  all  the 
accessible  authorities  on  the  subject  of  maximum  temperatures  in  Charleston  shows  that 
for  one  hundred  years  previous  to  1738  the  thermometer  had  never  reached  98°,  and  that 
for  one  hundred  and  fourteen  years  previous  to  1752  it  had  never  reached  101°,  except 
in  that  year.  From  1752  up  to  1791,  the  highest  point  reached  was  97°.  This  gives  a 
clear  record  frx)m  1638  up  to  1791,  showing  that  the  highest  point  reached  during  that 
period  was  101°  in  1752.  Franklin,  Ohio,  11th,  108°  in  the  shade,  great  suffering  frx>m 
the  heat,  but  no  sunstrokes.  Covington,  Ky.,  11th,  7  fatal  cases  of  sunstroke;  12th,  11 
cases,  3  ih.tal.  Saint  Louis,  11th,  38  cases  of  sunstroke  since  the  8th,  23  of  which  were 
fatal;  12th,  21  cases,  7  fatal.  Lincoln,  111.,  21st,  100°  in  the  shade,  no  sunstrokes. 
Decatur,  Iowa,  21st,  2  sunstrokes,  1  fiitol.  Springfield,  111.,  21st,  several  sunstrokes, 
none  iatal.  Louisville,  Ky.,  11th,  7  &tal  cases  of  sunstroke;  12th,  2  fatal.  Memphis, 
Tenn.,  12th,  4  fatal  cases  of  sunstroke.  Pittsburgh,  12th,  7  sunstrokes,  4  fatal.  La- 
fayette, Ind.,  12th,  6  fatal  cases  of  sunstroke;  hogs  and  cattle  dying  from  excessive  heat. 
Dayton,  Ohio,  11th,  100  cases  of  sunstroke,  30  of  which  were  fatal;  12th,  5  fatal  cases. 
Shelby ville,  Ind.,  12th,  a.  m.,  102°;  2pm.,  106°,  hottest  for  past  thirty-six  years; 
evening,  100°;  3  fiital  sunstrokes.  Kankakee,  111.,  12th,  1  fatal  case  of  sunstroke;  hot- 
test weather  for  many  years.  Springfield,  Ohio,  12th,  12  cases  of  sunstroke,  2  fatal. 
Wilmington,  Ohio,  10th  to  12th,  temperature  remained  steady  fh)m  99°  to  101°;  hottest 
in  past  forty  years;  2  fatal  cases  of  sunstroke.  Portsmouth,  Ohio,  12th,  104°  to  108°; 
5  cases  of  sunstroke,  1  fatal.  Lima,  Ohio,  12th,  8  cases  of  sunstroke,  none  fatal.  Piqua, 
Ohio,  12th,  100°  in  the  shade;  3  cases  of  sunstroke,  1  fatal.  Logan,  Ohio,  12th,  103°  in 
the  shade;  5  cases  of  sunstrolce,  2  fatal.  Zanesville,  Ohio,  11th,  6  cases  of  sunstroke, 
none  fatal;  12th,  5  cases,  none  fatal.  Fort  Wayne,  Ind.,  12th,  2  cases  of  sunstroke,  1 
fatal.  Rising  Sun,  Ind.,  12th,  102°  in  the  shade;  2  cases  of  sunstroke,  none  fatal. 
Waynesvil  le,  Ohio,  12th,  1  fatal  sunstroke.  Paris,  Ky . ,  12th,  X  &tal  sunstroke.  Keokuk, 
Iowa,  12th,  100°  in  the  shade;  1  Iatal  sunstroke.  Madison,  Ohio,  12th,  1  fiital  sun- 
stroke. Somerset,  Ohio,  12th,  6  cases  of  sunstroke,  none  &tal.  Vinoennes,  Ind., 
12th,  1  fatal  sunstroke.  Cirdeville,  Ohio,  12th,  7  cases  of  sunstroke,  none  &tal. 
Crore,  Ohio,  12th,  106°  in  the  shade,  hottest  ever  known;  all  business  suspended. 
New  Albany,  Ind.,  12th,  102°  to  104°  from  11  a.  m.  to  4  p.  m.;  6  cases  of  sunstroke, 
3  fatal.  Burlington,  Iowa,  12th,  100°  in  the  shade.  Muncie,  Ind.,  11th,  100°  to 
103°  in  the  shade;  6  cases  of  sunstroke,  1  fatal.  Thornton,  Ind.,  11th,  104°  in  the 
shade,  highest  ever  known;  no  sunstrokes.  Charleston,  Ind.,  11th,  103°  in  the  shade; 
2  cases  of  sunstroke,  1  fatal.  ConnersWlle,  Ind.,  11th,  104°  in  the  shade;  2  cases  of  sun- 
stroke. Alton,  111.,  11th,  1  fatal  sunstroke.  Sidney,  Ohio,  11th,  103°  in  the  shade;  1 
&tal  sunstroke.  Madison,  Ind.,  11th,  1  fatal  sunstroke.  Columbus,  Ind.,  11th,  1  &tal 
sunstroke.  Clinton  111.,  12th,  maximum  temperature  for  past  ten  days  102°  to  108°; 
hottest  ever  known,  all  business  suspended;  no  sunstrokes. .  Danville,  111.,  102°  in  the 
shade;  4  cases  of  sunstroke,  all  laborers  suspended  work;  warmest  in  fifteen  years.  New 
Castle,  Ind.,  12th,  1  fatal  sunstroke.  Blufton,  Ind.,  12th,  104°  in  the  shade;  10  cases 
of  sunstroke,  none  fatal.  Knightstown,  Ind.,  12th,  2  cases  of  sunstroke,  none  fittal. 
Peru,  Ind,,  12th,  hottest  for  many  years,  no  sunstrokes.  Tuscola,  Ind.,  12th,  100°  to 
105°  in  the  shade,  several  cases  of  sunstroke,  none  fatal.  Indianapolis,  9th,  3  cases  of 
sunstroke,  2  fiital;  10th,  104°,  8  cases  of  sunstroke,  3  fatal;  11th,  100°  at  4  p.  m.,  8  cases 
of  sunstroke,  4  fiital;  12th,  99°,  7  cases  of  sunstroke,  2  fiital.    Southport,  Ind.,  12th,  1 
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&tal  soBstrolce.  Wheeling,  W.  Va.,  12th,  1  £ital  snostroke.  Chicago,  8th,  12  sun- 
strokes, 4  fatal.  Assumption,  111.,  8th,  1  &ital  sunstroke.  Paxton,  111.,  8th,  1  fatal 
sunstioke. 

irewf. — Campo,  Cal.,  1st,  light;  Crows  Nest,  Mont,  17th,  light,  18th,  heavy;  Fall  River, 
liass.,  5th,  heavy;  Carson  City,  Nev.,  3d,  light;  CiMiIville,  Utah,  8th. 

PHBCIPITATION. 

The  general  distribution  of  rainfall  for  July,  1881,  is  shown  on  Chart  No.  Ill,  fh>m 
the  reports  of  over  500  stations.  From  the  table  in  the  left-hand  comer  of  the  chart  is 
obtained  a  monthly  average  for  each  of  the  various  districts,  determined  from  the  records 
(covering  a  period  of  many  years)  of  Signal  Service  stations,  and  also  a  comparison  of 
the  present  month  with  such  averages.  Upon  examination  of  the  chart  and  a  com- 
parison with  the  records  of  July  for  previous  years,  it  is  found  that  there  is  a  general 
deficiency  over  the  count ly  east  of  the  100th  meridian,  being  most  marked  in  Tennesee 
and  the  Ohio  Valley.  Within  this  large  area  of  unusual  deficiency  for  the  month,  there 
is  a'small  area  of  remarkable  excess,  4.69  inches,  covering  the  Upper  Mississippi  Valley; 
there  are  email  excesses  in  the  South  Atlantic  States  and  in  the  Upper  Lake  and  Northern 
Pacific  Coast  regions.  Although  no  precipitation  was  reported  during  the  month  through- 
oat  California  west  of  the  Sierra  Nevadas,  the  condition  is  normal.  Over  the  Plateau 
regions  smd  at  the  Hocky  Mountain  stations  the  usual  irregularity  of  distribution 
prevails.  In  southeastern  Arizona  and  southern  New  Mexico  an  unusually  heavy  pre- 
cipitation was  recorded  for  the  month. 

Demotions  from  the  average  precipitation  for  several  years. — Illinois:  Anna,  this  July  is 
the  only  month  during  the  past  eighteen  years  that  has  no  record  of  rainfall.  Maine: 
Gardiner,  monthly  rainfall  0.38  inch  above  the  mean  for  past  forty-five  years.  Missouri: 
Saint  Louis,  Missouri  Weather  Service  reports:  monthly  rainfall,  1.70  inches  below  the 
normal.  New  York:  North  Volney,  monthly  rainfall,  1.18  inches  below  the  mean  for 
the  past  thirteen  years. 

Special  heavy  rains. — 1st,  Wilmington,  N.  C,  4.48  inches;  Smithville,  N.  C,  2.85; 
Ellsworth,  N.C.,  2.25,  in  1  hour  and  15  minutes.  3d,  New  Orleans,  La.,  3.11  in  1  hour 
and  15  minutes.  4th,  San  Gorgonio,  Cal.,  0.94,  in  one  hour  and  30  minutes.  6th,  Elmira, 
HI.,  1.23,  in  39  minutes.  6th  and  7th,  Ames,  Iowa,  4.70.  Dubuque,  Iowa,  2.17,  in  2 
hours.  9th,  El  Paso,  Tex.,  6.50  in  2  hours.  9th  and  10th,  De  Soto,  Nebr.,  2.80.  10th, 
Dubuque,  Iowa,  3.32;  Logan,  Iowa,  3.00;  Ames,  Iowa,  4.55;  Clear  Creek,  Nebr.,  125, 
in  25  minutes.  11th,  Ames,  Iowa,  6.35;  Port  Jervis,  N.  Y.,  1.62,  in  1  hour  and  30 
minutes;  Ellsworth,  N.  C,  2.00,  in  1  hour;  Paterson,  N.  J.,  0.50,  in  4  minutes.  12th, 
Fort  Scott,  Eans.,  3.80;  Flemington,  W.  Va.,  2.00  in  2  hours;  Detroit,  Mich.,  2.23,  in  1 
hour.  13th,  Carroll,  Ohio,  12.00,  in  3  hours,  (estimated).  14th,  College  Hill,  Ohio, 
2.50  in  4  hours.  10th,  Port  Eads,  La.,  2.96;  Omaha,  Nebr.,  1.00  in 20  minutes.  20th, 
Mallory  Lake,  Hillsdale  County,  Mich.,  0.90  in  10  minutes;  Niles,  Michigan,  3.06, 
Augusta,  Ga.,  1.28,  in  1  hour  and  5  minutes.  20th  and  21st,  Coldwater,  Mich.,  3.90. 
21st,  Madison,  Wis.,  4.32;  Riley,  HI.,  2.03,  in  45  minutes;  La  Crosse,  Wis.,  5.00;  Cresco, 
Iowa,  2.18,  In  1  hour;  Langanore  Mills,  Vernon  County,  Wis.,  7.00,  in  14  hours.  21st 
and  22nd,  North  Lewisburg,  Ohio,  4.50;  Niles,  Mich.,  3.60  in  10  hours;  Fort  Supply, 
Ind,  T.,'  5.10.  22d,  Columbus,  Ohio,  2.24,  in  9  hours;  Ellsworth,  N.  C,  1.25  in  2  hours 
and  30  minutes;  Helvetia,  W.  Va.,  2.91,  in  10  hours;  Memphis,  Tenn.,  0.81,  in  20 
minutes;  Silver  City,  N.  Mex.,  2.03  in  1  hour.  ■24th,  Guttenberg,  Iowa,  0.63  in  30 
minutes;  La  Crosse,  Wis.,  0.75  in  8  minutes.  25th,  Antrim,  N.  H.,  4.33;  Ashland,  N. 
H.,  3.60;  Belmont,  N.  H.,  3.08;  Rowe,  Ma88.,'3.00  in  12  hours;  Auburn,  Ala.,  1.05  in 
30  minutes.  25th  and  2«th,  Grafton,  N.  H.,  3.40;  Lake  Village,  N.  H.,  2.89;  Weir's 
Bridge,  N.  H.,  3.74;  Bristol,  N.  H.,  4.29;  Wolf boro',  N,  H.,3.00;  Williamstown,  Mass., 
3.75.  26th,  Tucson,  Ariz.,  3.00  in  6  hours  and  44  minutes.  27th,  Wilmington,  N.  C, 
2.97;  Smithville,  N.  C,  2.81 ;  New  Orleans,  La.,  1.13,  in  42  minutes.  28th,  Fort  Barran- 
cas, Fla.,  1.17,  in  30  minutes.  30th,  Denver,  Colo.,  1.10,  in  20  minutes.  31st,  Atco, 
N.  J.,  3.00,  in 5 hours;  Dy berry.  Pa.,  1.00  in  15  minutes. 

Largest  monthly  rainfalls. — Ames,  Iowa,  16.31  inches;  Wilmington,  N.C.,  12.40;  Cedar 
Key,  11.86;  Smithv01e,N.C.,  10.66;  Dubuque,  10.53;  Port  Eads,  10. 44;  Mount  Washing- 
ton, 9.93;  Macon,  N.  C,  9.76;  Silver  City,  N.  Mex.,  9.62;  Logan,  Ind.,  9.60;  Helvetia, 
W.  Va.,  9.48;  Madison,  9.47;  Fort  Supply,  Ind.  T.,  9.34;  La  Crosse,  8.86;  Cape  Henry, 
8.57;  Niles,  Mich.,  8.48;  El  Paso,  8.17;  Auburn,  N.H.,  7.92;  Rockford,  111.,  7.72;  Flem- 
ington, W.  Va.,  7.60;  Cresco,  Iowa,  7.59;  Ellsworth,  N.  C,  7.37;  Hudson, Mich.,  7.14; 
Independence,  Iowa,  7.10;  Johnsontown,  Va.,  7.00;  NewOrleans,  6.97;  Coldwater,  Mich., 
6.76;  ClearCreek,  Nebr.,  6.58;  Pike's  Peak,  6.55;  Norfolk,  6.47;  Saint  Augustine,  Fla., 
6.38;  De  Soto,  Nebr.,  6.^5;  Portsmouth,  N.  C,  6.a3;  Antrim,  N.  H.,  6.23;  Fort  Barran- 
cas, Fla.,  6.21;  Beloit,  Wis.,  6.20;  Hatteras,  N.  C,  6.16. 

SmaUest  moniJtly  rainfaUs, — In  California,  throughout  the  San  Joaquin  and  Sacramento 
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Valleys  and  westward  to  the  ocean,  the  precipitation  varied  from  0.00  to  0.03  inch;  south 
of  Tulare  Lake,  along  the  line  of  the  Southern  Pacific  Railroad  to  the  lloth  meridian,  no 
rain  fell  during  the  month,  although  no  less  than  eighteen  stations  reported  regular  ob- 
servations. 0\'er  the  Sierra  Nevada  Mountains,  along  line  of  the  Central  Pacific  Kail- 
road,  east  of  the  Sacramento  to  the  Nevada  State  line,  eight  stations  reported,  at  only 
one  of  which  rain  fell,  viz,  Truckee,  0.18  inch.  Elsewhere,  the  smallest  rainiaUsare 
reported  as  follows:  Elko,  Nev.,  0.01  inch;  Corinne,  Utah,  and  Ashwood  Tenn.,  0.02; 
Texas  Hill,  Ariz.,  0.03;  Fort  Concho,  Tex.,  0.04;  Beowawee,  Nev.,  0.05;  Reno,  NeV., 
FortTotten,  Dak.,  and  Saint  Meinrad,  Ind.,  0.10;  New  Harmony,  Ind.,  0.11;  Laredo, 
Jacksborough,  andClarksville,  Tex.,  0.12;  Boise  City,  0.13;  Cairo,  111,  0.18;  Yuma,  Ariz., 
and  Hot  Springs,  Nev.,  0.20;  Austin,  Tenn.,  0.20;  Salt  Lake  City,  Utah,  and  Smith- 
ville.  Dak.,  0.21;  Pioche,  Nev.,  and  Terry's  Landing,  Mont.,  0.23;  Terrace,  Nev.,  0.29; 
Port  Angles,  Wash.,  0.30;  Point  Pleasant,  La.,  0.31;  Carson  City  and  Otego,  Nev.,  0.34; 
Fort  Scott,  Kans.,  and  Madison  Barracks,  N.  Y.,  0.38;  Fort  Keogh,  Mont.,  0.39;  Fort 
Pembina,  Dak.,  and  Fort  Douglas,  Utah,  0.40;  McPherson  Barracks,  La.,  0.43;  Greens- 
bo^o^  N.  C,  0.45;  Thomville,  Mich.,  0.47;  and  Saint  Vincent,  Minn.,  0.48. 

Rainy  days. — The  number  varied  in  New  England  from  8  to  21 ;  Middle  Atlantic 
States,  7  to  15;  South  Atlantic  States,  6  to  17;  East  Gulf  States,  6  to  17;  West  Gulf 
States,  4  to  14;  Ohio  Valley  and  Tennessee,  5  to  17;  Lower  Lake  region,  8  to  12;  Upper 
Lake  region,  5  to  12;  Upper  Mississippi  Valley,  1  to  12;  Missouri  Valley,  5  to  11;  lied 
River  of  the  North  Valley,  6  to  11;  Texas,  1  to  12;  Rocky  Mountains,  5  to  16;  Middle 
Plateau,  0  to  10;  Southern  Plateau,  2  to  20;  California,  0  to  4;  North  Pacific  coast 
region,  8  to  13. 

Cloudy  days. — The  number  varied  in  New  England  from  3  to  11;  Middle  Atlantic 
States,  3  to  10;  South  Atlantic  Stiites,  2  to  12;  East  Gulf  States,  1  to  7;  West  Gulf 
States,  1  to  7;  Ohio  Valley  and  Tennessee,  0  to  4;  Lower  Lake  region,  2  to  5;  Upper 
Lake  region,  2  to  7;  Upper  Mississippi  Valley,  0  to  7;  Missouri  Valley,  1  to  8;  Red 
River  of  the  North  Valley  3  to  7;  Texas,  0  to  6;  Rocky  Mountains,  2  to  10;  Middle 
Plateau,  0  to  7;  Southern  Plateau,  0  to  12;  California,  0  to  6;  North  Pacific  Coast  re- 
gion, G  to  11. 

iS'«0M7. — Missoula,  Mont.,  31st,  snow  was  clearly  seen  on  several  of  the  highest  peaks 
in  the  main  range  of  Bitter  Root  Mountains,  among  the  most  prominent  being  Lo  Lo. 
Dayton,  Wash.,  6th,  light  snow  fell  on  mountains  ten  miles  to  the  southeast. 

Haiti  from  a  doudless  sky. — Wooster,  Ohio,  30th,  at  9  p.  m. 

Hail  storms  were  of  frequent  occurrence  in  the  various  districts,  the  most  destructive 
being  reported  as  follows:  Lawrence,  Mass.,  4th,  2.40  p.  m.,  most  violent  ever  known 
here;  for  about  ten  minutes  hail-stones  fell  the  size  of  English  walnuts;  damage  to  pri- 
vate residences,  mills,  green-houses,  and  work-shops  is  estimated  at  thousands  of  dollars; 
fruit  trees  terribly  injured.  South  Framingham,  Mass.,  4th,  heaviest  for  many  years; 
great  damage  to  crops  and  window-glass;  one  florist  lost  800  panes  irom  his  green-house. 
Tewksbury,  Mass.,  4th,  very  destructive;  crops  and  fruit  trees  badly  damaged;  in  one 
hot'-house  3,000  panes  of  glass  broken;  windows  at  the  State  Asylum  damaged  to  the 
amount  of  several  hundred  dollars.  Lynn,  Mass.,  4th,  12.40  p.  m.,  hail-stones,  size  of 
cherries,  largest  ever  seen  here  before;  much  damage  to  vegetable  and  farm  crops.  Flem- 
ington,  W.  Va.,  16th,  three  miles  north  of  station  a  strip  of  ground  half  a  mile  >\ideand 
six  miles  long  wa^  ba<lly  damaged  by  hail,  which  lay  in  heaps  upon  the  eartR;  fruit- 
trees  stripped  of  foliage,  tobacco  and  com  destroyed,  and  other  crops  more  or  less  damaged. 
Brockton,  Mass.,  21st,  hail-stones  varied  from  half  an  inch  to  one  and  a  half  inches  in 
diameter;  damage  to  window-glass  very  severe;  all  the  large  factories  suffered  hea\'y 
loss ;  reports  from  surrounding  agricultuntl  towjis  indicate  an  immense  amount  of  damage. 
Phillips,  Me.,  21st,  hail-stones' of  all  sizes  and  shapes,  square,  long,  round,  and  vary- 
ing in  size  from  walnuts  to  near  a  man's  fist;  great  damage  to  crops  and  buildings. 
Abini^on,  Mass.,  21st,  hail-stones  size  of  large  hickory  nuts;  considerable  damage  to 
crops.  Winona,  Wis.,  hail-stones  size  of  hen's  eggs,  trees  stripped  of  foliage,  and  large 
quantities  of  window-glass  broken.  Cumberland  County,  Me. ,  2()th,'5. 30  p.  m. ,  passed  frooi. 
SW.  toNE.,  through  the  townshii)s  of  Falmouth,  Cumberland,  and  Yarmouth,  for  adistance 
of  abont  20  miles ;  width  of  path  from  one  and  a  half  to  two  miles.  The  central  part  of  the 
storm  belt  was  the  most  destructive,  and  within  the  limit  of  a  quarter  of  a  mile  every  crop 
was  1  iterally  cut  to  pieces.  Whole  fields  of  grass  were  buried  beueath  the  tremendous  fall 
of  hail,  orchards  were  completely  stripi^ed  of  Ibliageand  small  limbs,  and  in  some  instances, 
trees  eighteen  inches  in  diameter  were  broken  off  'like  pipe  stems. ' '  Every  house  in  the  line 
of  the  storm  had  its  windows  completely  riddled.  The  hail-stones  varied  in  size  from  large 
marbles  to  hen's  eggs,  and  fell  in  such  quantities  that  at  some  points  of  the  storm  path, 
on  the  following  morning,  they  were  gathered  to  the  depth  of  two  feet,  and  again,  evea 
as  late  as  noon,  some  portions  of  the  wagon  roads  were  covered  with  a  '*  perfect  bedding 
of  hail-stones."  The  loss  to  the  farming  community  is  estimated  at  §30,000.  No  suclx 
storm  has  ever  visited  this  section  since  1833,  when  the  hail  was  about  as  large,  and  the 
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path  identical.  Hadley,  Me.,  21  st.,  most  violent  and  destructive  storm  '^thiu  the 
memory  of  the  oldest  inhabitant;  all  glass  on  the  north  sides  of  buildings,  where  not 
protected,  was  broken;  tobacco  and  com  crops  a  total  loss;  trees  were  stripped  of  their 
ibliage,  and,  in  some  instances,  those  having  a  diameter  of  about  one  foot  were  twisted  or 
broken  off;  dead  birds  were  found  under  almost  every  tree.  Sparta^  Ky.,  21st,  hail- 
stones size  of  hen's  eggs,  causing  gi'eat  damage  to  fruit  and  com.  Saint  John,  N.  B., 
21st,  great  damage  to  crops  in  parts  of  Kent  County,  particularly  in  the  parishes  of  Richi- 
bucto  and  Welford.  Hadlyme,  Conn.,  21at,  most  ^•iolent  since  June  28th,  1838,  when 
half  the  windows  in  the  town  were  destroyed,  and  much  other  damage  done.  Hail- 
stones size  of  large  walnuts;  the  damage  to  farming  industries  will  reach  many  thousand 
dollars. 

RELATIVE  HUMIDITY. 

Tlie  percentage  of  mean  relative  humidity  fbr  the  month  ranges  as  follows:  New  En- 
gland, from  68  to  90;  Middle  Atlantic  States,  66  to  81;  South  Atlantic  States,  53  to  82; 
East  Gulf  States,  68  to  76;  West  Gulf  States,  .16  to  77;  Ohio  Valley  and  Tennessee,  58 
to  76;  Lower  Lake,  region,  64  to  72;  Upper  Lake  region,  63  to  74;  Upper  Mississippi 
Valley,  61  to  75;  Missouri  Vallev,  64  to  74;  Ked  River  of  the  North  Valley,  59  to  73; 
Texas,  52  to  62;  Middle  Plateau,  30  to  42;  Southern  Plateau,  43  to  61;'  California,  33  to 
77;  Oregon,  46  to  64;  Washington  Territory  (Olympia),  71.  High  stations  report  the 
following  percentages  not  con-ected  for  altitudes:  l*ike's  Peak,  69.0;  Santa  Fo,  55.0; 
Cheyenne,  55.8;  Denver,  47.6;  Mount  Washington,  81.8. 

.  The  prevailing  winds  during  the  month  of  July,  1881,  at  Signal  Service  stations,  are 
shown  on  Chart  No.  II  by  arrows,  which  fly  with  the  wind.  Between  the  82d  and  92d 
meridians,  westerly.  Along  the  South  Atlantic  coast,  southeast,  and  on  the  Middle 
Atlantic  xmd  New  England  coasts,  southwest  to  northwest.  In  the  Western  Gulf  States 
and  Missouri  Valley,  east  and  south.  Over  Texas  and  the  eastern  Kocky  Mountain 
slope,  south  and  southeast  In  the  Plateau  regions,  southerly,  and  along  the  I'acific 
coast,  westerly. 

Total  movements  of  tJie  air. — The  following  are  the  largest  total  movements  at  the  Signal 
Service  stations:  Mount  Washington,  14,442;  North  Platte,  11,319;  Hatteras,  10,543; 
Portsmouth,  N.  C,  10,175;  Moorheiid,  9,657;  Chincoteague,  9,434;  San  Francisco,  9,384; 
Kittv  Hawk,  9.082;  Fort  Sill,  8,904.  The  smallest  are:  La  Mesilla,  1,406;  Silver  City, 
1,910;  PLcpnix,  1,989;  Memphis,  2,063;  Florence,  2,351;  Lynchburg,  2,526;  Uvalde, 
2,596;  Springfield,  Mass.,  2,(>41;  Koscburg,  2,6fc><;  Lewiston,  2,709;  Nashville,  2,721; 
Augusta,  2,728;  Fredericksburg,  2,837;  Sau  Antonio,  2,850;  Morgautown,  2,855;  Tucson, 
2,861. 

Hif/h  triads. — AVinds  of  50  miles  per  hour  and  over  were  reported  as  follows:  On  sum- 
mit of  Mount  Washington,  13th,  14th,  16th;  maximum  velocity,  60  miles,  NW.,  13th. 
On  summit  of  Pike's  Peiik  no  high  winds  were  reported  during  the  month,  the  maxi- 
mum, 40,  SW.,  oi-curred  on  the  10th;  Sandusky,  oiy,  NW.,  12th;  Cape  May,  60,  SW., 
14th;  Kittyhawk.  60,  N.,  7th. 

Local  storms. — Few  storms  of  this  character  have  occurred  during  the  month,  at  least 
those  particularly  destructive,  and,  except  the  violent  tornado  at  New  Ulm,  Minn.,  none 
accompanied  with  any  unusual  demonstration  of  force  or  attended  with  gi^eat  loss  of 
life  and  property  have  been  reported. 

On  the  afternoon  of  the  15th  the  terrible  tornado  which  visited  portions  of  southern 
I^Iinnesota  api>eared  iimi  as  a  violent  northwest  storm  over  the  western  iwrtion  of  the 
State  and  eastern  Dakota,  in  the  vicinity  of  Big  Stone  and  Traverse  Lakes.  With  in- 
creasing energy  the  storm  traveled  southeasterly  down  the  valley  of  the  Minnesota  Kiver, 
desolating  portionsof  the  following  counties:  Big  Stone,  Lac  Qui  Parle,  Swift,  Chippv^wa, 
Kenville,  Sibley,  Brown,  Nicolletu,  and  Blue  Earth.  The  general  atmospheric  conditions 
precetliug  and  accompanying  the  formation  of  this  storm  are  given  as  follows:  Since  the 
lOtli  there  had  prevailed,  with  remarkable  persistence,  an  area  of  compamtively  low 
pressure  over  the  western  portions  of  Iowa  and  Minnesota,  and  the  eastern  portions  of 
Nebraska  and  Dakota,  There  was  considerable  variability  in  the  barometric  readings 
within  the  areii  of  low  during  this  period,  ranging,  as  they  did,  from  29.65  to  29.96.  At 
midnight  of  the  lOth  the  winds  throughout  the  four  States  above  mentioned  were  from 
N.  to  E.,  with  temperatures  mnging  from  57°  to  74^.  On  the  following  morning,  with 
the  advent  from  Saskatchewan  Valley  of  an  area  of  low  pressure,  the  barometer  fell 
from  0.03  to  0.18  inch  below  the  normal,  followed  o\er  Iowa  and  Nebraska  by  a  veering 
of  winds  to  the  SE.,  occasional  light  i-ains,  and  slowly  rising  temperature.  Eliminating 
the  element  of  diurnal  change,'  there  wjus  noted  the  steady  advance  northward  of  a  high 
thermal  belt,  coupled  v«  ith  the  siguiiicant  constancy  of  southerly  winds  south  oi'  pai^llel 
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45^  and  of  W.  to  NW.  winds  to  the  northward  as  far  as  Manitoba.  These  conditions 
continuing  nnabated,  there  appeared  on  the  afternoon  of  the  15th  a  belt  of  high  tempera- 
tures, ranging  from  90^  to  100^,  extending  from  eastern  Iowa  westward  to  eastern  Wyo- 
ming and  Colorado.  Over  northern  Minnesota  and  Dakota  the  temperature  ranged  from 
70**  to  85**  with  W.  to  NW.  winds,  presenting  in  the  extreme  a  thermal  range  of  30**  be- 
tween the  opposing  northerly  and  southerly  movements  of  the  atmosphere.  Here  was 
abundant  evidence  of  a  very  powerful  concomitant  in  the  event  of  sudden  and  violent 
displacements  of  atmospheric  equilibrium.  Throughout  Western  Dakota  on  the  15th 
thunder-storms  occurred  at  various  points  and  with  considerable  severity.  Returning  to 
the  supposed  ^ion  of  commencement,  we  find  the  first  evidence  of  destructive  force 
manifested  at  the  town  of  Odessa,  on  the  Hastings  and  Dakota  Railroad,  where  lour 
buildings  were  demolished.  Passing  thence  southeastward  the  storm  swept  the  sparsely 
settled  country  for  a  width  of  from  one  to  two  miles,  destroying  farm-houses,  bams,  farm 
machinery,  and  killing  horses,  hogs,  and  cattle.  At  the  town  of  Fairfield,  Mayer  town^ 
ship,  Swiit  County,  nearly  every  building  was  blown  to  pieces,  four  persons  killed,  and 
fifteen  wounded.  Outside  of  the  town  fiirm-houses  in  the  track  of  the  storm  were  de- 
stroyed to  the  number  of  nine;  their  contents  and  the  broken  timbers  were  scattered 
over  the  ground,for  hundreds  of  yards.  The  bridge  over  the  Pomme  de  Terre  River  was 
lifted  from  its  foundation,  turned  over,  and  carried  four  rods  down  the  river.  At  Bird 
Island,  Renville  County,  several  houses  were  blown  down  and  others  unroofed,  but  no 
lives  lost;  the  most  violent  jmrtion  of  the  storm  lay  farther  to  the  southwest.  At  Cairo 
the  storm  was  more  violent;  one  building  was  lifted  bodily  into  the  air  and  blown  to 
pieces;  great  damage  was  done  to  other  buildings;  five  persons  badly  ii^nred.  In  the 
town  of  Wellington  three  persons  were  killed  and  several  wounded;  six  buildings  de- 
stroyed; hogs,  horses,  and  cattle  killed,  several  animals  having  pieces  of  timber  driven 
through  their  bodies  by  the  force  of  the  wind;  one  piece  of  scantling  was  found  driven 
into  the  ground  a  dist£uice  of  four  feet.  At  West  Newton  five  persons  were  killed  and 
twelve  wounded;  fifteen  buildings  were  either  demolished  or  unroofed;  a  piece  of  forty 
acres  of  timber  was  nearly  leveled  with  the  ground;  hardly  a  single  tree  was  to  be  found 
in  an  upright  position.  At  Severance,  in  the  southwest  part  of  Sibley  County,  the  de- 
struction in  town  and  surrounding  country  was  very  great.  At  Milford,  in  the  north- 
western portion  of  Brown  County,  twelve  or  fifteen  buildings  were  destroyed  and  six 
persons  badly  injured.  We  now  reach  the  town  of  New  Ulm,  where  the  storm  culmi- 
nated its  energy  and  the  violence  of  its  destructive  power.  The  day  had  been  exceed- 
ingly oppressive,  with  a  gentle  southeasterly  breeze,  and  at  3.30  p.  m.  a  heavy  thunder- 
storm appeared  in  the  northwest,  followed  in  about  twenty  minutes  by  the  sudden  rising 
in  the  southwest  of  a  dark  and  portentous  cloud.  These  two  clouds  advanced  toward 
each  other,  their  line  of  march  intersecting  at  what  appeared  to  be  a  point  about  three 
miles  west  of  the  town.  Before  the  meeting  the  first  strong  wind  came  from  the  north- 
east, which  continued  about  ten  minutes,  during  wliich  it  rained  considerably.  At  the 
meeting  there  appeared  to  be  a  terrific  contest  as  to  which  cloud  should  have  the  right 
of  way,  and  when  this  seemed  to  be  fully  decided  the  clouds  apparently  came  to  the 
ground,  the  lower  portion  having  a  tendency  to  elongate  and  form  a  sjiout-like  protuber- 
ance. Shortly  after  this  action  there  appeared  to  persons  observing  the  phenomenon  at 
some  distance  from  the  storm  center  the  formation  of  four  large  spouts  running  down- 
ward to  the  earth.  Sometimes  they  touched  it  and  again  would  be  drawn  suddenly  up- 
ward to  the  sky.  These  spouts  were  reported  as  of  various  shapes;  one  in  the  form  of 
an  immense  inverted  cone;  another  cylindrical;  a  third  like  a  huge  gourd,  and  another 
oblong,  with  convoluted  edges.  They  moved  along  with  a  swiftly  revolving  motio  n 
from  right  to  left,  and  their  path  of  destruction  was  about  a  mile  and  a  half  wide.  At 
4.45  p.*m.  (some  give  it  4.40  and  4.48  p.  m.)  the  tornado  entered  the  town,  where  it  re- 
mained but  ten  or  twelve  minutes,  during  which  time  47  buildings  were  blown  to  atoms 
and  about  200  either  unroofed  or  otherwise  demolished;  6  persons  were  killed,  53 
wounded,  and  102  fii.milies  rendered  homeless.  The  loss  to  property  in  the  town  alone 
is  variously  estimated  at  from  $300,000  to  $500,000.  The  general' direction  of  the  d&jT\8 
as  carried  by  the  wind,  particularly  in  the  case  of  trees,  appeared  to  be  to  the  northeast 
and  northwest,  although  there  were  many  instances  where  they  pointed  to  the  south 
and  southeast.  The  boundary  lines  of  destruction  were  very  closely  defined ;  small  frame 
buildings  standing  near  solid  brick  structures  were  unharmed,  while  the  latter  were 
leveled  to  the  ground.  Several  persons  variously  estimated  the  velocity  of  the  wind  at 
from  ninety  to  one  hundred  and  fifteen  miles  per  hour.  As  the  storm  left  New  Ulm  and 
passed  to  the  southeastward  it  visited  the  country  in  the  vicinity  of  Butternut  Valley 
and  Cottonwood  Creek,  where  several  buildings  were  unroofed  and  considerable  stock 
killed.  At  6  p.  m.  the  storm  passed  over  Blue  Earth  County,  about  eight  miles  north 
of  Winnebago  City,  and  disappeared  at  a  jwint  about  two  miles  to  the  northeastward. 
For  a  distance  of  about  ten  miles  the  destruction  to  crops  and  buildings  and  the  loss  of 
stock  was  very  severe,  but  the  storm's  path  had  narrowed  considerably  at  this  portion 
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of  its  course,  being  cow  from  a  quarter  to  a  half  mile  in  width,  with  considerably  dimin- 
ished energy. 

Boys  Lake,  Redwood  Connty,  Minn.,  16th^  a  small  tornado,  with  ftmnel-shaped  cloud, 
destroyed  a  farm-house,  stable,  and  small  outbuildings,  leaving  hardly  a  vestige  of  them 
near  their  foimdations.  A  small  pond  in  the  track  of  the  cloud  was  sucked  dry,  the 
water  being  carried  over  the  adjoining  fields,  together  with  a  large  quantity  of  soft  mud, 
which  was  scattered  over  the  ground  for  half  a  mile  around. 

Mulligan,  Cottonwood  County,  Minn.,  16th,  during  the  afternoon  a  viol^it  wind- 
storm passed  over  this  section,  destroying  nearly  every  movable  object  in  its  course; 
several  buildings  were  blown  to  pieces  and  others  unroofed;  the  damage  to  cro{)S  was 
very  severe.     Further  eastward  the  storm  was  reported  as  excieedingly  violent. 

Malloiy  Lake,  Hillsdale  County,  Michigan,  12th,  3.30  p.  m.,  two  and  a  half  mi  lea  south- 
east of  station,  violent  southwest  storm,  unroofing  and  destroying  buildings,  leveling 
fields  of  oats  and  com,  demolishing  fences  and  uprooting  forest  and  fruit  trees;  occasional 
gaps  intervened  where  the  force  of  the  wind  seemed  to  raise  for  a  short  distance  above 
the  earth,  and  then  return  to  it  with  renewed  destructive  energy.  At  Dover,  fences  were 
blown  down,  wheat  shocks  scattered  over  the  fields  and  oats  and  corn  badly  damaged. 
Near  Osseo  several  farm  buildings  were  blown  down,  fences  demplished,  and  trees  up- 
rooted; in  Wheatland  and  Palmyra  townships  much  damage  to  crops. 

Brooklyn,  N.  Y.,  13th,  4  to  4.25  p.m.,  trees,  chimneys,  and  small  outbuildings  blown 
down,  and  in  several  cases  large  buildings  unroofed;  in  northern  New  Jersey  and  on 
Staten  Island  the  violence  of  the  wind  was  very  marked;  trees  were  uprooted  and  many 
buildings  blown  down  or  unroofed. 

Cornish,  Me.,  16th,  4.30  p.  m,,  violent  wind-storm  or  whirlwind,  passing  from  SW.  to 
NE.,  moved  over  the  adjoining  country;  width  of  path  about  fifty  roids  and  length  about 
five  miles.  One  large  building,  70  by  15  feet,  directly  in  the  path  of  the  storm  cloud, 
was  blown  to  pieces,  carrying  the  dibria  several  hundred  yards;  many  other  buildings 
were  more  or  less  damaged,  and  orchards  suffered  severely;  in  passing  over  a  cemetery 
which  chanced  to  be  in  the  storm's  path  three  large  stones,  twenty  inches  in  diameter 
and  several  feet  in  height  were  broken  ofif  by  the  violence  of  the  wind.  Some  hail  ac- 
companied the  storm,  but  did  no  damage.  The  storm  cloud,  after  crossing  the  Ossipee 
River,  appeared  to  rise  from  the  earth,  when  further  evidence  of  its  existence  vanished. 

Fostoria,  Ohio,  7th,  during  night,  most  violent  wind  storm  for  years;  many  buildings, 
among  the  largest  in  town,  were  unroofed  and  several  blown  down;  in  the  country  very 
disastrous  efiects  were  produced  upon  standing  crops. 

OflT  Reedy  Island,  near  Fort  Delaware,  Delaware  River,  7th,  7  p.  m.,  terrific  wind- 
storm, lasting  forty  minutes;  storm  passed  Irom  SW.  to  NE.,  and  the  rain  fell  in  tor- 
rents for  about  ten  minutes;  British  bark  Beatrice  was  struck  by  lightning  and  burned 
to  the  water's  edge;  the  captain  of  an  ocean  steamer  who  passed  through  the  storm 
stated  that  it  was  the  most  terrible  he  had  witnessed  in  twenty  years;  it  was  short  but 
exceedingly  furious. 

Perry  Valley,  Iowa,  7th,  violent  wind-storm  passed  over  this  region,  destroying  several 
fiirm-houses  and  the  highway  bridge  over  Perry's  Creek. 

Rensselaer  County,  N.  Y.,  jfeth,  violent  wind-storm  swept  over  the  county  in  the  vicinity 
of  Troy,  demolishing  buildings,  uprooting  trees,  and  severely  damaging  crops.  Fort 
Supply,  Ind.  T.,  22d,  10.80  p.  m.,  wind  blew  from  the  northwest  at  the  mte  of  30  to 
60  miles  per  hour;  but  little  damage  was  committed,  owing  to  the  sheltered  position  of 
the  town. 

In  northern  Kentucky,  southern  Ohio  and  Indiana,  violent  wind  and  rain  storms, 
causing  great  damage  to  crops  and  buildings,  were  experienced  on  the  21st. 

Americus,  Ga.,  1 8th,  at  some  distance  from  the  town  a  small  whirlwind,  about  five 
feet  in  diameter  and  sometimes  100  leet  high,  formed  over  a  corn-field,  where  it  tore  up 
the  stalks  by  the  roots  and  carried  them,  with  sand  and  other  loose  materials,  high  into 
the  air.  The  body  of  the  whirling  mass  was  of  vaporous  formation  and  perlec^ly  black, 
the  center  apparently  illuminated  by  fire  and  emitting  a  strange  ' '  sulphurous  vapor ' '  that 
could  be  distinguished  a  distance  of  about  three  hundred  yards,  burning  and  sickening 
all  who  approached  close  enough  to  breathe  it.  Occasionally  the  cloud  would  divide  into 
three  minor  ones,  and  as  they  came  together  again  there  would  be  a  loud  crash,  accom- 
panied by  cracking  sounds,  when  the  whole  nia^s  would  shoot  upward  into  the  heavens. 

New  Jefl'erson,  Harrison  County,  Ohio,  16th,  one  church,  many  bams,  stables,  and 
other  buildings  were  blown  down ;  about  twenty  horses  were  killed  by  the  falling  of 
stables;  much  damage  to  crops  and  fences  in  surrounding  country. 

Atlanta,  Ga.,  12th,  5  p.  m.,  terrific  wind-storm  from  the  northwest,  continuing  thirty 
minutes;  the  heavens  were  of  inky  blacJiness,  which,  with  the  fury  of  the  wind,  made 
an  appalling  sight;  considerable  damage  was  done  to  fences,  trees,  and  outbuildings. 

Winona,  Wis.,  11th,  5  p.  m.,  the  car-shops  of  the  Winona  and  Saint  Peter  Railroad^ 
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40  by  150  feet,  were  completely  demolished;  the  air  was  filled  with  boards  and  other 
debris  during  the  passage  of  the  storm;  several  other  buildings  were  badly  damaged. 

Fort  Wayne,  Ind.,  12th,  5  p.  m.,  unroofing  houses,  destroying  shade  trees  and  fences, 
and  severely  damaging  crops. 

Danville,  Va.,  8th,  5  p.  m.,  buildings  unroofed  and  blown  doAvn  and  considerable 
destruction  to  fences,  trees,  and  crops. 

Dallas,  Tex.,  1st,  during  night,  fearful  storm  of  wind  and  rain,  fences,  outbuildings, 
six  residences,  and  one  church  were  demolished. 

VBEIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  July,  1881,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  average 
percentage  to  be  87.57  per  cent.  The  percentages  for  the  four  elements  are:  Weather, 
93.6;  Diiection  of  the  Wind,  83.1;  Temperature,  87.3;  Barometer,  86.3.  By  geographi- 
cal districts  they  are:  For  New  England,  86.9;  Middle  States,  82.6;  South  Atlantic 
States,  87.9;  Eastern  Gulf  States,  91.4;  Western  Gulf  States,  92.2;  Lower  Lake  r^on, 
86.J0;  Upper  Lake  region,  86.6;  Tennessee  and  the  Ohio  Vadley,  90.8;  Upper  Missouri 
Valley,  86.1;  Lower  Missouri  Valley,  84.3;  Northern  Pacific  Coast  region,  98.3;  Central 
Pacific  Coast  reg;ion,  100.0;  Southern  Pacific  Coast  region,  100.0.  There  were  82  omis- 
sions to  predict  (46  being  due  to  the  absence  of  reports  from  the  Pacific  coast),  out  of  3,813, 
or  2.15  per  cent.  Of  the  3,731  predictions  that  have  been  made,  84,  or  2.26  per  cent, 
are  considered  to  have  entirely  failed;  140,  or  3.75  percent,  were  one-fourth  verified;  376, 
or  10.07  per  cent,  w^ere  one-half  verified;  347,  or  9.30  per  cent,  were  three-fourths  veri- 
fied; 2,784,  or  74.62  per  cent,  were  fully  verified,  so  fiir  as  cim  be  ascertained  from  the 
tri-daily  reports. 

Cautionary  signals. — Thirty-five  cautionary  signals  were  displayed  during  the  month, 
of  which  29,  or  82.86  per  cent.,  were  fully  justified  by  winds  of  twenty-five  miles  per 
hour  or  over,  at  or  within  a  radius  of  one  hundred  miles  of  the  station.  No  ofi'-shore 
signals  were  displayed.  The  above  does  not  include  signals  ordered  at  display  stations 
where  the  velocity  is  only  estimated;  one  hundred  and  three  winds  of  twenty-five  mile$ 
or  over  were  reported,  for  which  no  signals  were  ordered.     Six  signals  were  ordered  late. 

NAVIGATION. 

Stage  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  atSignal  Service  river  gauges  during  the 
month  of  July,  1881.  At  no  time  during  the  month  were  rivers  above  the  danger  line 
at  any  of  the  various  stations.  The  highest  water  in  the  Red,  Arkansas,  and  Mississippi 
Rivers  was  reached  l^etween  the  3d  and  4th ;  in  the  Mississippi  River  between  the  1st 
and  18th;  in  the  Ohio,  Cumberland,  and  Tennessee  Rivers  between  the  Ist  and  6th;  in 
the  MonongaheLi  on  the  23d  and  24th,  and  in  the  Willamette,  at  Portland,  Greg.,  on 
the  1st. 

Floods  due  ta  unusually  heavy  rains  were  particularly  destructive  to  crops  and  other 
property  in  the  northern  portion  of  the  Upper  Mississippi  Valley,  b«ing  most  severe  in 
those  portions  of  the  States  of  Illinois,  Iowa,  Wisconsin,  and  Minnesota  bordering  on  the 
Mississippi  River.  California. — San  Gorgoino,  4th,  heaviest  rain-storm  in  seven  yeara; 
mountain  streams  turned  into  rushing  torrents,  washing  out  field  crops  and  fruit  trees. 
Colorado. — Denver,  30th,  very  heavy  rains,  flooding  all  streams  and  causing  damage  es- 
timated at  ^0,000  to  streets,  stores,  and  cellars.  Joioa. — Carroll,  Carroll  County,  13th, 
heaviest  rain-storm  ever  known  in  this  State;  12  inches  (estimated)  fell  in  three  hours; 
creeks  and  rivers  overflowed  and  all  bridges  for  miles  were  carried  away,  roads  impassa- 
ble, and  all  communication  cut  off".  Cedar  Rapids,  13th,  the  destruction  of  railroad, 
farm,  arid  city  property  immediately  west  of  here  by  heavy  rains  is  unparalleled  in  the 
history  of  this  region.  Tlie  railroad  companies  were  the  greatest  suflerers,  a  very  large 
numl>er  of  valuable  bridges  and  culverts  being  washed  out  and  many  miles  of  track 
ruined.  Marengo,  13th,  river  highest  ever  known;  public  square  two  feet  under  water 
and  boats  were  propelled  through  the  streets  without  difficulty;  several  large  flouring 
and  woolen  mills  flooded;  court-house,  po&t-office,  and  a  large  number  of  bns^iness  houses 
flooded;  entire  damage  estimated  at  $500,000.  Waukee,  11th,  heavy  washout  on  the 
Des  Moines  and  Northwestern  Railroad.  Leighton,  11th,  between  this  station  and  Pella, 
track  badly  damaged  and  bridge  carried  away.  Marshalltown,  11th,  water  ibur  feet 
deep  in  the  town,  great  damage  to  property.  Colfax,  11th,  water  rose  above  the  flat  care 
standing  near  the  depot;  tracks  badly  washed;  communication  cut  off.  Kellogg,  11th, 
from  this  town  to  Wilton  railroad-track  badly  washed;  farming  lands  submerg^;  Rac- 
coon and  Des  Moines  rivers  rising  rapidly,  cutting  the  levees  badly.  Bentonsport,  15th, 
Dea  Moines  River,  122  ^^et  above  low-water  mark,  a  rise  of  32  inches  in  about  twelve 
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hours.  Ottnm'wa,  15th,  Des  Moines  River  highest  for  years.  Brighton,  15th,  Skunk 
River  overflowed;  railroad  bridge  badly  damaged.  Des  Moines,  llth,  river  at  flood  tide; 
several  hundred  yards  of  railroad-track  washed  away;  15th,  water  much  higher,  inun- 
dating the  first  story  of  the  flouring  mill ;  the  brick  and  saw-mil  Is  completely  surrounded ; 
lower  portion  of  city  near  Walnut  street  submerged;  x)eople  deserted  their  homes;  sev- 
eral narrow  escapes;  Raccoon  River  overflowed,  backing  up  the  Des  Moines  River,  so  as  to 
submerge  the  western  portion  of  city  to  the  depth  of  four  feet;  lowlands  to  the  southwest 
of  city  submerged,  diiving  out  the  stock.  Keokuk,  13th,  Des  Moines  River  very  high, 
damaging  railroad-bridge,  three  miles  below  station;  loth,  river  rose  at  the  rate  of  IJ 
inches  per  hour;  16th,  fuU  of  heavy  driftwood,  track  of  the  Keokuk  and  Saint  Louis  Rail- 
road submerged;  18th,  river  stationary  at  22  inches  above  the  danger  line;  bottom-lands 
belo^  Alexandria  oversowed  and  trains  on  the  Keokuk  and  Saint  Louis  Railroad  stopped; 
19th,  river  falling  slowly.  Wisconsin. — Salem,  21st,  the  La  Crosse  division  of  the  Mil- 
waukee and  Saint  Paul  Railroad  badly  washed  in  many  places,  delaying  all  trains.  La 
Crosse,  21st,  immense  damage  in  surrounding  country;  all  rivers  and  creeks  above  their 
banks;  in  the  city,  basements  were  flooded,  in  many  cases  entailing  great  loss;  streets 
were  very  badly  washed,  in  some  cases  to  the  depth  of  12  or  15  feet.  Chaseburg,  Ver- 
non County,  2l8t,  water  four  feet  higher  than  ever  known  before;  great  amount  of 
damage  done  to  buildings,  bridges,  and  crops.  Coon  Valley,  21st,  water  highest  ever 
known,  seven  persons  drowned;  bridges  all  gone,  roads  impassable  and  all  commu- 
nication cut  off.  Winona  Junction,  21st,  700  feet  of  the  Cliicago,  Milwaukee  and  Saint 
Paul  Railroad  washed  oat;  heaviest  rain-storm  for  years.  Campbell,  21st,  bridges 
washed  away;  roads  almost  impassable.  Bostick  Valley,  Vernon  County,  21st,  bridges 
and  dams  entirely  gone;  over  500  tons  of  hay  carried  away  by  the  rushing  torrent  of 
water;  loss  to  farmers  exceedingly  severe,  in  several  instances  reaching  $1,000  to  a  sin- 
gle proprietor.  In  the  townships  of  Webster,  Liberty,  and  Kickapoo  nearly  every 
bridge  was  swept  iaway;  at  Bloomingdale  and  Avalanche  the  biidges,  although 
very  substantial  structures,  could  not  withstand  the  terrible  force  of  the  flood.  Reports 
from  Springfield,  Vernon  County,  show  that  the  ctojw  are  completely  ruined,  and  on  the 
•  lowlands  everything  is  several  feet  under  water.  At  Kickapoo  Centre  and  Reads- 
town,  highest  water  ever  known;  crops  in  a  terrible  condition.  Indiana, — Fort  Wayne, 
21st,  heaviest  rain-storm  for  years;  35  feet  of  canaKbank  washed  out  in  eastern  pai-t  of 

■  city,  and  great  damage  done  by  the  overflow  of  water.     Between  this  city  and  Aboite 

aqueduct,  five  miles  west,  five  breaks  were  reponed;  dangerous  washouts  on  the  Fort 
Wayne  and  Jackson  Railroad  and  on  the  Wabash  I^ilrc^;  ^several  new  buildings  in 

I  process  of  construction  ba^ly  damaged.     Goshen,  21st,  all  trains  on  the  Air-Line  Division 

of  Lake  Shore  Railroad  delayed  on  account  of  heavy  washouts;  heaviest  rain-storm  for 
many  yeiirs.  New  Paris,  21st,  railroad  tracks  washed  out;  much  damage  to  farm  crops. 
Elkhart,  2l8t,  all  streams  overflowed;  heavy  washouts  on  highways  and  railroad-tracks. 
Kew  J/cxico.— Silver  City,  22d,  in  consequence  of  heavy  rains,  mountain  streams  were 
greatly  swollen,  flooding  some  of  the  prindiiKil  streets  to  a  depth  of  two  feet;  2oth,  mount- 
ain streams  again  overflowed;  28th,  streams  again  overflowed,  badly  washing  streets 
and  destroying  considerable  property.  New  York, — Dresden,  2l8t,  heavy  washout  on  the 
Delaware  and  Hudson  Itailroad,  one  passenger  train  vrrecked.  lilinovi. — Waukegan, 
21st,  severest  rain  storm  for  years;  roads  impassable;  fields  flooded.  Michigan, — Cold- 
water,  21st,  terrible  storm  of  wind  and  rain;  hundreds  of  acres  inundated  in  various 
parts  of  the  county;  large  amount  of  hay  and  wheat  njined. 

Drauffki, — Alabama.'--SelmsLf  15th,  gardens  and  farm  crops  drying  up.  Montgomery, 
15th,  on  several  plantations  in  the  surrounding  country  the  entire  com  crop  has  been 
cut  down  to  save  the  fodder,  as  the  protracted  drought  has  prevented  it  from  developing. 
Arkansas, — In  the  northern  part  of  the  State  no  rain  fell  during  the  first  half  of  the 
month;  early  com  badly  damaged,  other  crops  not  seriously.  Jifinois, — Anna,  15th, 
crops  suffering,  wells,  cisterns,  ponds,  and  creeks  drying  up.  In  the  northern  portion 
of  the  State,  and  especially  in  the  oat  section  about  Galena,  drought  has  been  very 
severe;  the  oat  crop  is  a  feiilure,  and  wheat  will  make  about  half  a  crop.  Cairo,  15th, 
ground  parched  and  vegetation  drying  up.  Springfield,  15th,  crops  suffering.  Indiana. — 
Vevay,  28th,  crops  and  orchards  suffering  for  want  of  rain;  Saint  Meinrad,  16th,  com 
crop  suffering.  Indian  Territory. — Cantonment,  11th,  vegetables  and  field  crops  ruined; 
Fort  Gibson,  crops  suffering  severely.  Georgia. — In  many  localities  in  the  interior  and 
northem  portions  of  the  State  the  corn  crop  is  entirely  lost,  and  garden  crops  ha^e  suf- 
fered severely.  Kansas, — Independence,  30th,  very  dry,  crops  suffering;  Clay  Centre, 
28th,  crops  suffering.  Louisiana, — Assumption  Parish,  i5th,  corn  and  rice  crops  suffer- 
ing severely;  Calcasieu  Parish,  15th,  all  props  suffering  from  want  of  rain;  com,  cane, 
and  cotton  badly  damaged;  Catahoula  Parish,  loth,  com  and  ox)tton  suffering  severely; 
the  weather  has  been  so  hot  that,  to  a  considerable  degree,  regular  farm  labor  has  been 
suspended;  East  Carroll  Parish,  15th,  com  crop  greatly  injurSl,  cotton  Avill  harvest  but 
half  a  crop;  Lafayette  Parish,  15th,  com  and  potatoes  badly  damaged  and  peas  will  bar- 
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vestr  bnt  half  a  crop;  Ouachita  Parish,  15th,  com  will  not  harvest  one-fourth  of  the 
crop,  and  fodder  is  ifearly  all  homed  np;  in  La  Fourche,  Lincoln,  Rapides,  and  Saint  John 
Parishes,  15th,  the  com  crop  has  suffered  severely  and  vegetables  are  badly  damaged. 
Missouri. — The  Missouri  State  Weather  Service  reports  that  the  whole  State  has  suf- 
fered from  severe  drought  during  the  month ;  in  the  eastern  and  southeastern  part  of  the 
State  wells  and  creeks  have  dried  up  and  vegetation  has  suffered  severely;  the  ground 
was  parched  and  dusty  and  the  com  crop  has  been  damaged  to  such  an  extent,  not  only 
m  this  section,  but  throughout  the  State,  that  hardly  one-half  of  the  usual  crop  will 
be  harvested;  Oregon,  30th,  very  dry,  crops  suffering.  Michigan, — ^Litchfield,  first  part 
of  month  very  dry,  crops  severely  ii\jured;  Thom^le,  15th,  very  dry;  Port  Huron, 
17th,  crops  suffering  severely.  Mississippi.''  In  the  central  portion  of  the  State  com  and 
oats  have  suffered  severely,  and  cotton  has  been  more  or  lees  damaged  in  several  coun- 
ties. North  Carolina, — Highlands,  month  very  dry,  crops  suffering.  Ohio, — Bethel, 
month  very  dry,  crops  suffering,  fruit  very  poor;  College  Hill,  month  very  dry,  vegeta- 
tion suffering;  North  Lewisburgh,  Ist  to  20th,  greatest  drought  ever  experienced  in  this 
section.  N^raska. — Howard,  very  diy,  crops  suffering.  Penn^lvania, — Milton,  during 
former  part  of  month  drought  very  severe,  injuring  crops  badly.  South  Carolina. — Dar- 
lington, throughout  the  neighboring  country  crops  suffered  during  the  first  half  of 
month.  Barnwell  County,  30th,  the  winds  for  the  past  two  weeks  have  been  very  hot 
and  dry,  and  the  com  crop  is  a  complete  Mlure.  Clarenden  County,  com  will  average 
about  half  a  crop  and  cotton  about  three-fourths  of  a  crop.  Williams  County,  30th, 
drought  still  prevailing,  and  is  unprecedented  in  the  annals  of  this  county.  Orange- 
burgh  County,  com  &lling  down  in  fields,  compelling  the&rmers  to  harvest  it  as  forage; 
driest  weather  for  numy  years.  Anderson  County,  in  the  southern  portion,  crops  liter- 
ally ruined,  the  upland  com  is  dead,  and  cotton  has  shed  nearly  all  of  the  little  fruit  it 
had.  Marion  County,  30th,  com  will  average  from  one-fourth  to  half  a  crop.  Sumter 
County,  30th,  corn  and  cotton  crops  badly  damaged.  Tennessee,- — ^Ashwood,  30th,  no 
rain  for  33  days;  Nashville,  30th,  most  severe  ever  known,  &j  more  destmctive  than  the 
great  drought  of  1 854 ;  com  crop  a  complete  failure.  In  some  parts  of  western  Tennessee  no 
raiu'hiis  fallen  since  the  la^  three  days  of  June;  cotton  crop  suffering  greatly,  ^mers  cut- . 
ting  down  com  to  save  it  for  fodder;  wells  and  streams  dry,  and  people  as  well  as  animals' 
are  really  suffering;  in  some  cases  people  are  hauling  drilling  water  a  distance  of  several 
miles;  the  earth  is  baked,  and  roadways  are  powdered  to  a  depth  of  6  inches.  Chatta^- 
nooga,  30th,  crops  suffering  severely.  ^Memphis,  30th,  crops  suffering  severely.  Texas, — 
Clarksville,  30tli,  crops  suffering  badly.  In  the  counties  of  Atascosa,  Arkansas,  Bexar, 
Comanche,  Fannin,  Sabine,  Hopkins,  Henderson,  and  Hunt,  during  the  first  part  of 
month,  crops  sufiered  severely.  Corsicana,  30th,  month  very  dry,  vegetation  badly  dam- 
aged. Indianola,  7th,  cisterns  empty,  streams  very  low.  Virginia, — ^Wytheville,  30th, 
cisterns  and  streams  drying  up,  crops  suffering.  Lynchbuig,  12th,  small  streams  com- 
pletely dried  up  and  even  wells  fail  to  meet  their  purpose;  cattle  have  to  be  driven,  in 
some  instances,  as  far  as  six  miles  for  water;  crops  suffering  badly. 

Waterspouts. — Somerset,  Mass.,  21st,  3.15  p.  m.^  two  waterspouts  observed  on  Taunton 
River.  Lake  George,  Fla. ,  14th,  two  heavy  squalls  from  opposite  directions  met  sqiuuely 
in  the  lake  in  front  of  the  observer's  place,  producing  a  terrible  whirl,  the  water  imme- 
diately rising  from  the  center  of  the  whirl,  forming  a  long  column,  reaching  from  the 
clouds  to  the  lake,  and  ha\ing  the  form  of  an  hour-glass.  It  traveled  some  distance, 
and  as  the  whirl  subsided  broke  in  two  in  the  middle,  the  upper  part  ascending  and 
mingling  with  the  clouds  and  the  lower  part  falling  into  the  lake  with  a  splash. 

TEMPEBATUBE  OF  WATEB. 

The  Temperature  of  Water^  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Daily  observations  for  the  entire  month  were  made  at 
all  stations,  except  at  Escanaba,  where  they  are  wanting  from  the  5th  to  the  11th,  in- 
clusive. 

ATMOSPHEBIC  ELECTBICITY. 

ThundeT'Storms. — In  the  various  districts  they  were  reported  on  the  following  dates: 
New  England,  Ist  to  4th,  5th,  10th  to  18th,  20th,  21st,  23d  to  29th.  Middle  Atlantic 
States,  1st,  3d,  4th  to  7th,  11th  to  14th,  16th,  19th  to  23d,  25th,  26th  to  3l8t.  South 
Atlantic  States,  Ist,  2d,  8th  to  15th,  17th  to  23d,  25th  to  28th,  30th,  31st.  Florida,  Ist 
to  3d,  10th  to  24th,  27th  to  31st.  Eastem  Gulf  States,  1st,  2d,  9th  to  14th,  17th,  18th, 
23d,  25th  to  28th.  Westem  Gulf  States  (including  Texas),  1st,  2d,  3d,  4th,  6th,  9th, 
10th,  12th  to  18th,  21st,  22d,  24th,  25th,  29th.  Ohio  Valley  and  Tennessee,  6th  to  17th, 
21st,  22d,  25th,  27th  to  30th.  Lower  Lake  region,  5th,  6th,  7th,  8th,  10th,  12th,  13th, 
16th,  18th,  20th,  21st,  25th,  27th,  29th  to  31st.    Upper  Lake  region,  4th  to  10th,  12th, 
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ISth,  15th,  16th,  20th  to  26th.  Upper  Mississippi  Yalley,  2d,  6th  to  17th,  20th,  21st, 
24th.  Lower  Missouri  VaUey,  6th  to  17th,  19th,  20th,  22d  to  25€h,  29th.  Southern 
Slope,  1st,  2d,  8th,  10th,  11th,  14th  to  17th,  19th,  24th  to  3l8t.  Middle  Slope,  2d,  4th, 
5th,  6th,  8th,  10th,  12th,  13th,  20th,  21st,  22d,  26th,  29th.  Northern  Slope,  Ist,  2d, 
9th,  11th,  13th,  14th,  16th  to  )20tlv,  23d,  26th,  30th.  Southern  Plateau,  3d  to  8th,  10th, 
11th,  14th,  16Ui  to  26th,  27th,  30th.  Middle  Plateau,  Ist,  2d,  10th,  15th  to  19th,  26th, 
27th.  Northern  Plateau,  2d,  3d,  9fch,  11th,  15th,  18th,  19th,  23d,  24th,  26th  to  28th. 
Southern  Pacific  Coast  region,  3d,  25th.  Middle  Pacific  Coast  region,  4th.  Northern 
Pacific  Coast  region,  18th,  23d,  30th,  31st. 

The  following  items  of  interest  connected  with  the  peculiar  manifestations  of  electricity 
during  the  progress  of  thundeiHstorms  were  obtained  from  various  sources:  La  Crosse, 
21st,  churchHspire  demolished,  six  or  seven  houses  badly  damaged,  and  a  number  of 
barns  burned.  Oakland,  Wis.,  21st,  several  buildings  struck  and  burned.  Port  Wash- 
ington, W^is.,  21st,  three  boys  while  crossing  a  bridge  at  a  rapid  gait,  and  elbow  to  elbow, 
were  enveloped  by  a  flash  of  lightning,  instantly  killing  the  two  outside  boys,  while  the 
middle  one  was  left  unii^jured.  Richmond,  Va.,  13th,  about  eight  miles  from  town  a 
large  tree  was  set  on  fire  by  electricity,  and  a  shell  which  was  legged  in  the  tree  during 
the  late  war  was  exploded  thereby  with  a  deafening  report.  Carr  Station,  Colo.,  16th, 
a  cowboy  while  riding  his  horse  to  seek  shelter  from  the  storm  was  instantly  killed;  his 
body  was  terribly  disfigured  and  burned;  the  horse  had  its  head  split  open  and  brains 
scattered  about,  while  the  remainder  of  the  body  was  badly  mangled;  all  the  metallic 
portions  of  the  saddle  and  bridle  were  burned  ofif.  On  New  York  Bay,  15th,  a  small 
fishing  schooner,  containing  two  ladies  and  one  gentleman,  had  its  mast  shattered  to 
splinters  down  to  the  step,  without  doing  the  slightest  injury  to  the  hull  of  the  boat  or 
its  occupants;  the  heads  of  the  ladies  were  within  t)ne  foot  of  the  mast  when  struck. 
Grafton,  Ohio,  31st,  in  passing  through  the  roof  of  a  residence  near  one  of  its  chimneys 
the  electricity  entered  a  room  below  where  two  little  girls  were  playing.  It  struck  one 
of  them  on  the  head  and  passed  down  the  right  side  of  her  fiice  and  over  her  breast  to  her 
knees,  leaving  a  mark  about  two  inches  wide  and  completely  stripping  off  her  clothing, 
which  was  torn  into  shreds;  the  child  was  instantly  killed,  while  her  companion  re- 
mained uninjured.  Saugus,  Essex  County,  Mass.,  21st,  electricity  entered  the  telegraph 
office  upon  a  wire  connected  with  the  instruments,  burning  ofif  the  connections  and  com- 
pletely destroying  one  of  the  wires;  a  lady  who  sat  about  two  feet  distant  from  the  in- 
strument table,  copying  a  message,  had  heir  pen  and  penholder  melted  in  her  hand,  the 
paper  was  scorched,  the  carpet  burned,  torn  up,  and  blackened,  and  the  room  filled  with 
smoke;  there  were  several  sharp,  cracking  explosions,  which  were  heard  a  considerable  dis- 
tance; the  lady  experienced  no  sensation,  except  a  slight  pain  in  her  side  nearest  to  the  in- 
struments, otherwise  she  was  perfectly  uninjured ;  the  walls  of  the  house  were  scorched  and 
blackened  along  the  course  pursued  by  the  electricity.  Concord,  N.  H.,  2l8t,  the  wires 
in  the  telephone  exchange  were  completely  burned  out,  stopping  all  communication  with 
surrounding  towns.  Schuylkill  and  Columbia  Counties,  Pa. ,  29th,  most  violent  thunder- 
storm for  years;  several  persons  killed  by  lightning  and  many  buildings  along  the  course 
of  the  storm  badly  shattered  or  burned.  Waunakee,  Wis.,  20th,  most  violent  thunder- 
storm for  past  twenty-five  years;  the  electricity  tore  a  hole  about  6  by  4  feet  in  the  roof 
of  a  house,  and,  passing  thence  down  the  chimney,  demolished  every  wire-screen  door  in 
the  building  w^ithout  ii^juring  the  occupants;  twenty-six  pigs,  lying  under  a  tree  twenty- 
five  rods  from  the  house,  were  instantly  killed.  Fremont,  Ohio,  8th,  three  horses  in- 
stantly killed  in  an  open,  treeless  field.  Chicago,  20th,  house  struck,  tearing  off  the 
shingles  and  siding  as  though  so  much  paper;  the  electricity  api)eared  to  envelop  the 
whale  building,  knocking  the  chimney  into  sections,  cracking  the  stove  and  demolishing 
the  windows;  one  person  instantly  killed  in  a  group  of  three  and  the  others  seriously 
stunned.  Columbus,  Ohio,  22d,  house  struck,  tearing  the  chimney  to  pieces  and  filling 
the  rooms  with  soot;  the  inmates  were  not  ii^ured  in  the  least.  Delaware,  Ohio,  22d, 
•at  a  point  about  eight  miles  west  of  town,  electricity  passed  down  the  chimney  of  a 
house,  splintering  several  joists;  then  moving  onward  and  down  the  sides  of  the  building 
it  entered  the  room  below,  tearing  a  bed  into  shreds;  from  here  it  passed  to  a  cook-stove 
in  an  adjoining  room,  breaking  it  into  innumerable  pieces,  and  jwissing  thence  to  a  man 
who  stood  near,  ran  down  his  arm  and  leg  and  disappeared  through  the  floor,  in  which 
it  left  a  large  hole.  This  person  complained  afterwards  of  sharp  pains  passing  from  one 
leg  to  the  other,  and  was  unable  to  <^lose  his  hand. 

Almospheric  electricity  irUerfering  with  telegraphic  communicatioM. — Fort  Missoula,  Mont., 
19th;  Umatilla,  Oreg.,  2d,  19th,  29th;  Phoenix,  Ariz.,  23d;  Camp  Grant,  2l8t,  23d; 
Fort  Cummings,  11th;  Concho,  1st,  11th,  15th;  Fort  Davis,  8th  and  16th;  Decatur,  11th 
and  26th;  Jacksborough,  1st,  15th;  Fort  Sill,  14th,  21st,  30th;  Fort  McKavett,  1st, 
2d,  14^h;  Ej^le  Pass,  1st;  Castroville,  2d,  16th;  Uvalde,  16th,  17th;  Bismarck,  18th, 
19th;  La  Crosse,  21st;  Mason,  15th,  16th;  Fredericksburgh,  15th,  16th;  Mount  Wash- 
ington, 16th,  the  electricity  entered  the  printing-oflce  at  the  summit,  scattering  a  case 
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of  type;  it  also  bamt  one  of  the  wires  in  the  telegraph  office;  in  the  signal  office  it 
burnt  the  telephone  wires,  passed  half  way  round  the  room,  burning  the  wires  in  several 
places  and  scorching  the  woodwork. 

Auroras. — ^The  display  of  the  2d  was  the  most  %videly  obse^^'ed  of  any  reiwrted  during 
the  month,  the  line  of  observation  continuing  westward  from  Sydney,  N.  S.,  to  Bis- 
marck, and  northward  from  the  39th  parallel  to  Daluth.  The  following  stations  re- 
ported, and  generally  between  the  hours  of  9  p.  m.  and  midnight:  Halifax,  N.  S.,  Char- 
lot  tetown,  P.  E.  Island,  Toronto,  Can.,  Granlirier,  Me.,  Eastport,  9.15  to  11.30  p.  m.; 
Portland,  9  p.  m.  until  after  midnight;  New  Haven,  9  p.  m.  until  after  midnight;  Straf- 
ford, Vt.,  ContoocookviUe,  N.  H.,  Williamstown,  Mass.,  Cambridge,  Mass.,  Fall  River, 
Mass.,  Springfield,  Mass.,  New^port,  R.  I.,  10  p.  m.  until  after  midnight;  Freehold,  N. 
J.,  Little  E^  Harbor,  N.  J.,  Ithaca,  N.  Y.,  Sandusky,  Ohio,  Toledo,  10  p.  m.  until 
midnight;  Detroit,  10  p.  m.  until  after  midnight;  Grand  Haven,  9.30  p.  m.  until  after 
midnight;  Madison,  Wis.,  Mission  House,  Wis.,  Clinton,  Iowa,  Fort  MadLson,  Iowa, 
Dftluth,  8.30  to  10.50  p.  m.;  Huron,  Dak.,  9.30  p.  m.  until  after  midnight;  Bismarck, 
10  p.  m.  until  aflter  midnight.  The  display  of  the  3d,  a  continuation,  in  most  cases,  of 
the  2d,  was  visible  at  scattering  stations  from  Eastport  westward  to  Yankton,  and  gen- 
erally between  midnight  and  2  a.  m. ;  Eastport,  midnight  to  2  a.  m. ;  Newport,  midnight 
to  1  a.  m.;  Grand  Haven,  midnight  to  2  a.  m. ;  Monticello,  Iowa,  midnight  to  2.30  a. 
m.;  Clear  Creek,  Nebr.,  midnight  to  2  a.  m. ;  Yankton,  8  to  9  p.  m.  Isolated  dis- 
plays wei-e  reported  as  follows:  Westborough,  Mass.,  5th,  10.30  p.  m.;  Fall  River, 
Mass.,  6th,  15th;  Newport,  Yt.,  29th;  Madison  Barracks,  N.  Y.,  29th,  9.25  p.  m,;  Mon- 
treal, Can.,  29th;  Burlington,  .Vt.,  22d,  10  to  11  p.  ni.;  23d,  9  to  11  p.  m.;  29th,  10  p. 
m.  to  midnight;  Toronto,  Can,,  27th,  29th;  Halifex,  N.  S.,  3l8t;  Sydney,  N.  S.,  24th, 
25th;  Fallsiugton,  Pa.,  2l8t,  3l8t;  Vevay,  Ind.,  26th,  27th  {29th,  9.55  p.  m.) ;  Saint  Paul, 
Minn.,  1st,  8.30  to  11  p.  m. ;  12th,  9  to  11.20  p.  m. ;  13th,  9  to  11  p.  m.;  Embarrass, 
Wis.,  24th;  Saint  Vincent,  Minn.,  12th,  9.40  p.  m.  until  midnight;  Fort  Stevenson, 
Dak.,  17th. 

Zodiacal  %/</.— Nash vHle,  Tenn.,  16th,  18th,  20th  to  23d,  25th,  27th  to  31st;  Mon- 
ticello, Iowa,  19th,  25th,  30th;  Cambridge,  Mass.,  19th;  Northport,  Mich.,  13th. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  3d,  7th,  18th,  25th,  27th;  Middle  Atlantic  States,  9th,  15th,  22d,  29th,  30th; 
South  ^Ulantic  States,  6th,  7th,  29th;  Florida,  12th  and  30th;  Eastern  Gulf  States,  30th; 
Texa«»,  14th;  Ohio  Valley  and  Tennessee,  4th,  11th,  12th,  13th,  18th,  20th,  26th,  30th; 
Lower  Lake  region,  26th;  Upper  Lake  region,  2d,  3d,  11th,  14th,  16th,  26th;  Upper 
Mississippi  Vallev,  13th;  Missouri  Valley,  Oth,  13th,  27th,  29th;.  Middle  Slope,  11th, 
14th  ;  Middle  Plateau,  5th,  Sth,  13th;  Northern  Pacific  coast  region,  24th,  29th. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  4th,  10th;  Middle  Atlantic  States,  4th,  5th,  7th,  9th,  11th  to  15th;  South 
Atlantic  States,  4th,  7th,  10th,  11th,  13th;  Eastern  Gulf  States,  5th,  9th,  12th;  Western 
Gulf  States  and  Texas,  1st,  3d  to  9th,  11th,  14th,  20th;  Ohio  Vallev  and  Tennessee, 
11th,  13th,  14th,  15th,  16th,  19th,  24th;  Lower  Lake  region,  7th,  10th  to  13th,  15th; 
Upper  Lake  region,  12th,  14th;  Upper  Mississippi  Valley,  2d,  6th,  9th,  11th;  Missouri 
Valley,  1st,  9th,  14th;  Southern  Plateau,  7th,  8th,  31st. 

MISCELLANEOUS  PHENOMENA.  , 

Sunsets. — The  characteristics  of  the  sky  at  sunset,  as  indicative  of  fair  or  foul  weather 
for  the  succee<ling  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Keports  from  the  183  stations  show  5,625  observations  to  have  been  made,  of  which  28 
were  reported  doubtful;  of  the  remainder,  4,644,  or  63.0  per  cent.,  were  followed  by  the 
expected  weather. 
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Sun  spofs. — The  following  record  of  observations,  made  by  Mr.  D.  P.  Todd,  assij?tant, 
hxis  been  forwarded  by  Prof.  S.  Newcomb,  United  States  Navy,  Superintendent  Nautical 
Almanac  Office,  Washington,  D.  C. : 
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Facalie  were  seen  at  the  time  of  every  observation. 


Mr.  H.  D.  Gowey,  fit  North  Lewisburgh,  Ohio,  reports:  Spots  obsened  every  day 
during  the  month,  most  numerous,  1st;  fewest  17th;  largest,  during  the  latter  part  of 
the  month.  Mr.  D.Trowbridge,  at  Waterburgh,  N.Y.,  reports  as  follows:  1st,  5  groups, 
9  spots,  1  group  just  appearing  by  solar  rotation;  2d,  same  as  observed  on  1st,  7  spots; 
5th,  2  groups,  3  spots,  1  new  group  appeared  by  solar  rotation;  6th,  3  groups,  7  spots,  1 
group  near  the  middle  of  the  disk,  not-  seen  on  the  5th;  9th,  5  groups,  6  spots,  1  group 
just  appeared  by  rotation;  11th,  3  groups,  7  spots,  2  were  bright  and  large;  12th,  4 
groups,  G  spots,  3  groups  same  as  observed  on  11th,  and  one  new  small  spot;  13th,  4 
groups,  same  as  observed  on  12th,  5  spots;  15th,  2  groups,  3  spots,  1  group  disappeared 
by  rotation  and  one  gone  out;  16th,  1  group,  4  spots,  1  group  gone  out;  18th,  3  groups, 

3  sjwts,  largest  group  obser\'ed  on  the  16th,  has  disappeared  by  rotation,  2  groups  sup- 
posed to  have  appeared  by  rotation;  19th,  2  groups,  5  spots;  21st,  3  groups,  4  spots;  22d, 

4  groups,  4  spots,  1  new  group  appeared  by  rotation;  24th,  5  groups,  8  spots;  25th,  4 
groups,  13  spots,  same  groups  as  observed  on  24th;  26th,  5  groups,  same  as  25th;  28th, 
4  groups,  9  spots,  cloudiness  interfering  with  observation;  30th,  7  groups,  19  spots,  1 
very  fine  group;  31st,  6  groupw«»,  10  spots,  some  changes. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  <&  Bvt,  Maj,  Qen%  Oiief  Signal  Officer,  U,  S.  A. 


APPENDIX   No.  77. 

MONTHLY  WEATHER  REVIEW,  AUGUST,  188L 

nrcBODucnoir. 

In  preparing  this  veriew  the  following  data,  reoeired  up  to  September  20,  have  been 
nsed.  Tiz,  the  regalar  tri-daily  weather  diarts,  containing  the  data  of  simnltaneons 
observations  taken  at  133  Signal  Service  stations  and  15  rftf«Mlian  stations,  as  telegraphed 
to  this  office;  185  monthly  journals  and  180  monthly  means  fit>m  the  former,  and  15 
monthly  means  from  the  latter;  201  monthly  registers  from  voluntary  observera;  50 
monthly  registers  from  United  States  Army  post  snigecHis;  marine  records;  international 
simultaneous  observations;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne- 
braska, and  Missouri,  and  of  the  C^tial  Pacific  Railway  Company;  reliable  newspaper 
extxacts;  special  reports. 

BABOMETBIC  PBEaBTBK. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  CEumda  for 
the  month  of  August,  1681,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II. 
The  areas  of  lowest  barometric  mean  cover  the  Upper  Missouri  Valley,  extreme  North- 
west, Texas,  and  California.  Within  these  districts  the  pressure  ranges  from  29.72  to 
29.94.  East  of  the  95th  meridian  the  mean  nowhere  fidls  below  29.93,  which  reading 
occurred  at  only  one  station,  Charlottetown,  P.  E.  I.  The  area  of  highest  mean  press- 
ure (30.03  to  30.06)  prevails  over  the  lower  peninsula  of  Michi^ui  and  thence  south- 
eastward to  the  Atlantic  On  the  Pidfic  coast  the  barometer  ranges  from  29.83  at  Yisa- 
lia  to  30.04  at  Koseburgh.  The  following  high  readings  are  reported  from  elevated 
stations  where  reduction  to  sea  level  is  uncertain:  Pike's  Peake,  30.20;  La  Mesilla,  X. 
Mex.  ,30.25;  Fort  Davis,  Tex. ,  30. 19.  Compared  with  the  preceding  month  the  pressure 
east  of  the  100th  meridian,  except  along  the  immediate  Gulf  coast,  is  higher,  the  excess 
ranging  from  0.01  to  0.12  inch.  On  the  Gulf  and  Pacific  coasts  and  over  the  Rocky 
Mountain  and  Plateau  Districts  there  is  a  deficiency  of  from  0.02  to  0.11  inch,  the  great- 
est change  occurring  over  the  Florida  peninsula. 

Departures  from  the  normal  values  for  the  mtnUh. — Compared  with  the  means  for  pre- 
vious yeais  the  mean  pressure  of  the  present  month  is  from  0.01  to  0.07  inch  below  the 
average  in  Tennessee,  the  Gulf  and  South  Atlantic  States.  Throughout  the  Missouri 
Valley  there  is  a  deficiency  of  from  0. 01  to  0. 04  inch.  Westward  from  Denver  and  Chey- 
enne along  the  40th  parallel  to  California,  the  deficiency  is  0.02  inch.  Another  area  of 
deficiency,  and  where  the  departure  ranges  from  0.01  to  0.03  inch,  prevails  along  the 
New  England  coast.  Elsewhere  the  comparison  displays  a  normal  condition,  or  an  ex- 
cess of  0.01  to  0.08  inch,  the  greatest  variation  being  found  in  the  Middle  Pacific  coast 
and  Upper  Lake  regions.  Stations  reporting  a  normal  condition  are  as  follows:  Boston, 
Corsicana,  Dodge  City,  Des  Moines,  Indianapolis,  Knoxville,  New  Orleans,  Olympia, 
Philadelphia,  Spripgfield,  111.,  and  Saint  Paul. 

Barometric  ranges. — ^The  range  of  pressure  for  the  month  has  generally  varied  from  0.3 
to  0.6  inch,  and  in  the  extremes  frt>m  0.16  inch  at  Silver  City,  N.  Mex.,  to  0.83  inch  at 
Eastport.  Throughout  the  several  districts  the  monthly  barpmetric  range  varied  as  fol- 
lows: New  England,  0.71  inch  on  Mount  Washington  to  0.83  at  Eastport;  Middle  At- 
lantic States,  0.56  at  Lynchburg  to  0.80  at  New  York;  South  Atlantic  States,  0.46  at 
Smithville  to  1.05  at  Savannah;  Eastern  Gulf  States,  0.31  at  New  Orleans  to  0.52  at  Mont- 
gomery; Western  Gulf  States,  0.23  at  Denison  to  0.44  at  Indianola;  Rio  Grande  Yalley, 
0.25  at  Eagle  Pass  to  0.36  at  Laredo  and  Brownsville;  Ohio  Valley  and  Tennessee,  0.40 
at  Louisville  and  Nashville  to  0.'57  at  Moigantown;  Lower  Lake  region,  0.53  at  Toledo 
and  Sandusky  to  0.67  at  Rochester;  Upper  Lake  region,  0.52  at  Milwaukee  and  Grand 
Haven  to  0.74  at  Duluth;  extreme  Northwest,  0.72  at  Fort  Bufoxd  to  0.82  at  Moorhead 
and  Saint  Vincent;  Upper  Mississippi  Valley,  0.41  at  Des  Moines  to  0.62  at  Saint  Paul; 
Missouri  Valley,  0.34  at  Leavenworth  to  0.80  at  Fort  Bennett;  Northern  Slope,  0.41  at 
Cheyenne  to  0.65  at  Fort  Assinniboine;  Middle  Slope,  0.22  at  Fort  Elliott  to  0.45  at 
Pike's  Peak;  Southern  Slope,  0.19  at  Concho  to  0.41  at  Jacksborough;  Northern  Plateau, 
0.36  at  Eagle  Rock  to  0.58  at  Fort  Missoula;  Middle  Plateau,  0.29  at  Pioche  to  0.39  at . 
Winnemucca;  Southern  Plateau,  0.16  at  Silver  City  to  0.28  at  Phoenix;  North  Pacific 
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coast,  0.30  at  Rosebnigh  to  0.36  at  Portland;  Middle  Pacific  coast,  0.42  at  San  Frondsco 
and  Sacramento  to  0.43  at  Red  Blnff;  Simth  Pacific  coast,  0.23  at  Campo  to  0.44  at 
Vi«ilia. 

Areas  of  high  barometer. — ^Three  snch  areas  are  described: 

No.  I. — ^An  area  of  high  barometer  appeared  over  the  Northern  slope  on  the  morning 
of  the  6ih,  the  barometer  having  risen  0.40  inch  at  Moorhead  and  0.30  inch  at  Huron. 
The  winds  in  the  Missouri  and  Upper  Mississippi  Valleys  had  shifted  to  northerly,  and  the 
temperature  over  these  regions  had  fallen  from  4^  to  9°,  and  at  Huron  19®.  Frost  occurred 
at  Saint  Vincent.  The  area  moved  eastward  during  the  6th  and  7th,  and  on  the  morning  of 
the  8th  was  central  over  Lake  Erie.  It  then  passed  to  the  south,  the  pressure  diminishing. 
The  pressure  remained  highest  and  above  the  normal  in  the  Gulf  States  until  the  10th. 
The  following  minimum  temperatures  occurred:  Saint  Vincent,  36®;  Moorehead,  45®  on 
6th;  Milwaukee,  52®;  Alpena,  48®;  Port  Huron,  48®;  Toledo,  55®;  Sandusky,  59®  on  the 
8th. 

No.  II. — With  the  pressure  over  the  country  below  the  normal  the  barometer  began 
to  rise  over  the  Northern  slope  on  the  11th,  and  continued  imtil  the  morning  of  the  13th. 
Then  appeared  an  area  of  30.10  following  low  area  No.  III.  It  was  central  at  Duluth 
on  the  morning  of  the  14th,  the  barometer  at  that  station  being  0.27  inch  above  the 
normal.  The  winds  had  shifted  to  north  or  northwest  in  the  Lake  Region,  the  Middle 
Atlantic  and  New  England  States,  with  rain  in  the  Lower  Lakes  on  the  13th,  and  in 
the  Middle  Atlantic  States  on  loth  and  14th.  On  the  morning  of  the  15th  it  ap- 
peared as  an  area  of  30.20  over  the  Upper  Lake  region,  and  during  the  day  moved  to  the 
east  over  Ontario  and  Quebec  On  the  afternoon  of  the  17th  it  was  over  New  Brunswick, 
the  barometer  at  Chatham  being  0.44  inch  above  the  normal.  It  then  disappeared,  the 
pressure  falling  below  the  normal  in  New  Brunswick  during  the  night  of  the  19th.  The 
Ibllowing  minimum  temperatures  occurred:  Omaha,  59®  on  the  12th;  Bismarck,  49®  and 
Leavenworth  63®  on  the  13th;  Yankton  and  Saint  Paul,  52®  on  the  14th;  on  the  15th, 
Duluth  and  Madison,  52®;  Marquette,  41®;  Escanabo,  42®;  Detroit  and  Grand  Haven, 
53®;  Champaign  and  Springfield,  111.,  54®. 

No.  III. — Following  area  of  low  barometer  No.  V,  an  area  of  30.10  appeared  in  the 
Northwest  on  the  IBth,  with  the  highest  pressures  at  Saint  Paul  and  Saint  Vincent.  T)ie 
pressure  remained  highest  in  the  extreme  northwest  until  the  20th.  An  eastward  move- 
ment commenced  on  this  day.  At  midnight  of  the  21st  the  highest  pressure  was  at  Mar- 
quette. On  the  22d  it  was  at  Alpena.  On  the  23d  it  extended  over  the  maritime  prov- 
inces and  part  of  New  England,  and  on  the  24th  it  appeared  as  an  area  of  30.30  on  the 
New  England  and  Middle  Atlantic  coasts.  Here  the  prcssuro  remained  highest  until  the 
30th,  gradually  extending  into  the  South  Atlantic  States  after  the  poBsage  of  low  area  No. 
VI  to  the  northwest.  To  the  presence  of  this  high  area  on  the  Atlantic  const  we  may 
attributo  the  very  unusual  path  of  storm  No.  VI.  When  the  latter  area  reached  the 
South  Atlantic  coast  there  was  a  low  area  in  the  extreme  Northwest,  witii  the  barometer 
below  the  normal  at  all  points  between.  To  the  northeast  of  low  area  No.  VI,  the  di- 
rection in  which  storms  of  this  class  usually  move,  often  recurving,  the  pressure  was 
high.  Under  these  circumstances,  unable  to  recurve  in  the  usual  latitude,  the  storm 
was  carried  off  to  the  northwest  with  diminished  energy,  and  the  Middle  Atlantic  and 
New  England  coasts  escaped  a  cyclone  of  destructive  violence.  The  following  minimum 
temperatures  are  noted  in  connection  with  this  area:  Burlington,  Vt.,  50®,  25th;  East- 
port,  51®,  25th,  27th;  Moigantown,  52®,  24th;  Baltimore,  60®,  28th;  Lynchburgh,  62®, 
27th;  Charlotte,  64®,  26th;  Charleston,  69°,  26th,  27th;  Atlanta,  65®,  31st;  Key  West, 
74®,  30th. 

Areas  of  Imo  barometer, — Sii  such  areas  arc  described  for  the  month  of  August,  1881 ; 
five  of  them  are  charted.  No.  VI  is  specially  noted  for  its  very  unusual  path,  its  energy 
and  the  extensive  destruction  of  property  and  lamentable  loss  of  life  caused  bj-  it. 

No.  I. — (Not  charted.)  High  winds  accompanied  by  heavy  rain  prevailed  at  inter- 
vals, and  with  variable  intensity  at  the  Gulf  ports,  from  Indianola  to  Peusscola,  from 
the  Ist  to  the  8th.  The  following  is  the  report  of  velocities  and  rainfall :  Port  Eads,  34 
miles  on  1st;  29  miles  on  2d;  40  miles  on  the  3d;  27  miles  on  the  5th;  7.12  inches  rain 
fell  between  midnight  of  the  4th  and  the  morning  of  the  6th.  Pensacola,  32  miles  on 
the  2d;  40  miles  on  the  3d;  28  miles  on  the  5th;  10.41  inches  rainfall  on  2d  and  3d; 
5.54  inches  rainfall  on  4th  and  5th.  Mobile,  40  miles  on  8th;  6.20  inches  rainfall  on  the 
3d,  and  6.66  inches  on  the  4th  and  5th.  Indianola,  30  miles  on  the  1st,  and  38  miles  on 
the  6th.  Signals  for  this  storm  were  ordered  as  follows:  Port  Eads — up,  morning  of  2d; 
down,  midnight  of  the  3d ;  up,  morning  of  the  7th ;  down,  morning  of  the  8th.  Mobile— 
up,  morning,  2d;  down,  midnight,  3d.  Pensacola — up,  morning,  2d;  down,  midnight, 
3d.  Cedar  Keys — up,  morning,  2d;  down,  morning,  3d;  maximum  velocity,  E.  16  miles. 
Indianola — up,  morning,  7th;  down,  midnight,  8th;  velocities,  56  miles  on  the  7th;  25 
miles  on  the  8th. 

No.  II. — On  the  6th  the  barometer  commenced  to  fall  over  the  Northern  Slope,  and 
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the  fall  continued  during  the  7th.  The  morning  report  of  the  8th  showed  the  area  to  be 
central  near  Aloorhead.  From  this  date  the  path  of  center  is  charted  until  it  disap- 
peared over  New  Brunswick,  on  the  10th.  A  velocity  of  25  miles  was  reported  Itom 
Grand  Haven  on  the  8th,  and  28  miles  on  the  9th.  There  were  light  rains  in  the  Lower 
Lake  region  on  the  9th,  and  general  rains  in  New  England,  the  northern  part  of  the 
Middle  Atlantic  States  and  in  the  Canadian  maritime  provinces  on  the  night  of  the  same 
date,  followed  hy  clearing  and  fair  weather  and  cool  NW.  winds  on  the  10th. 

No.  III. — ^Followed  immediately  alter  the  high  harometer  that  succeeded  No.  II.  On 
the  afternoon  of  the  10th,  when  No.  II  was  central  and  disappearing  over  New  Bruns- 
wick, No.  Ill  was  central  near  Fort  Assinniboine.  During  the  night  of  the  10th  and  on 
the  11th  the  storm  moved  as  far  east  as  Prince's  Landing,  on  Lake  Superior,  accompanied 
by  rain  in  the  Upper  Lake  region.  Cautionary  signals  were  ordered  up  at  Grand  Haven, 
Milwaukee,  Escanaba,  Marquette,  and  Duluth  ou  the  morning  of  the  11th.  Justified 
3,1  station,  at  Grand  Haven,  S.  28  miles;  Marquette,  SW.,  26  miles,  and  at  Escan.iba  and 
Milwaukee,  by  velocities  of  over  25  miles  within  one  hundred  miles.  Duluth  not  justi- 
fied. Signals  were  down  on  morning  of  12th.  The  storm  was  central  near  Eocklifie  at 
midnight  of  the  12th,  and  moved  off  to  the  NE.  over  New  Brunswick  on  the  13th.  Rain 
fell  in  the  Lower  Lakes,  New  England,  and  the  maritime  provinces  on  this  date,  and  in 
the  New  England  and  Middle  Atlantic  States  on  the  14th. 

No.  IV. — A  storm,  whose  path  can  only  be  charted  for  a  short  distance,  x>assed  from 
the  Gulf  of  Mexico  across  the  southern  end  of  Florida  on  the  17th.  The  following  veloc- 
ities are  reported:  Port  Eads,  25  miles  on  the  16th;  Cedar  Keys,  27  miles  on  the  17th; 
Punta  Rassa,  28  miles  on  the  17th;  Key  West,  27  S.  miles  on  the  16th,  and  28  miles 
NE.  on  the  17th.     Heavy  rain  fell  at  Key  West  and  Punta  Rassa. 

No.  V. — The  afternoon  reports  of  the  16th  showed  an  area  of  low  barometer  central  in 
the  Missouri  Valley,  NW.  of  Fort  Bennett;  the  barometers  at  the  river  stations  being 
from  0.10  to  0.20  inch  below  the  normal.  On  the  morning  of  the  17th  the  centre  was 
near  Yankton.  Rain  reported  from  Yankton  and  Bennett  only.  On  morning  of  18th  the 
area  was  central  in  western  Indiana,  and  by  the  morning  of  19th  had  moved  into  Ken- 
tucky, south  of  Louisville,  causing  rain  in  the  Upper  Lake  region,  in  Illinois,  Indiana, 
Kentucky,  Tennessee,  and  in  the  South  Atlantic  States.  From  this  date  it  cannot  be 
traced  as  a  distinct  area. 

No.  VI. — The  following  telegram  from  the  Office  of  the  Chief  Signal  Officer  indicates 
the  character  of  earliest  information  received  by  this  office  concerning  the  incipient  for- 
mation of  this  storm,  its  probable  course,  and  the  effort  to  forewarn  all  maritime  inter- 
ests: . 

Office  Chief  Siokal  Officer,  Washington,  D.  C, 

Auguit  23d— 10.15  p.  m. 
To  the  press  and  all  sea-coast  stations  on  the  Atlantic  coast: 

It  is  reported  to  the  Chief  Signal  Officer  that  a  hurricane  was  central  last  night  a  short 
distance  north  or  northeast  of  St.  Thomas,  West  Indies,  with  a  maximum  hourly  wind 
velocity  of  60  miles;  wind  backing  from  northwest  to  southwest;  one  vessel  blown  ashore. 
The  inibrmation  given  is  insufficient  to  determine  the  path  of  the  storm's  centre,  but  it 
will  probably  move  northwestward,  and  unless  it  recurves  to  the  northeast  will  reach 
the  South  Atlantic  coast.  While  storm  signals  will  not  be  displayed  at  present,  the 
Chief  Signal  Officer  considers  it  advisable  to  send  special  warnings  to  all  Atlantic  ports 
and  to  caution  shipping  against  possible  danger  from  the  hurricane  for  the  next  two  or 
three  days. 

HAZEN. 

The  following  collection  of  data  relates  to  the  destructive  violence  of  the  storm  during 
its  progress  from  a  point  north  of  St.  Thomas  northwestward  to  Savannah,  Ga.  Reports 
from  vessels  were  very  meager,  owing  to  the  delay  with  which  such  data  is  generally 
obtained.  Schooner  W.  B.  Mackie,  from  Wilmington,  N.  C,  for  Port  au  Prince,  en- 
countered a  terrific  storm  on  the  western  edge  of  the  Gulf  Stream  during  the  night  of 
the  23d,  in  which  she  lost  her  deck-load  and  sprung  a  leak.  Schooner  Lucie  Wheatley, 
from  Jacksonville  for  Baltimore,  experienced  J'rom  2l8t  to  24th,  in  about  32°  N.  78°  W., 
heavy  cross  seas,  wind  blowing  a  hurricane;  26th,  storm  increased  in  fury,  threw  over 
deck-load;  27th,  noon,  vessel  full  of  water,  masts  swept  away,  hull  wholly  under  water. 
Stei^mer  City  of  Antonio,  from  New  York  for  Galveston,  experienced  violent  gales  off 
Jacksonville  during  night  of  27th;  iron  shutters  stove  in  and  saloon  flooded.  Ship  San- 
dusky, in  about  32°  N.  76°  W.,  experienced  during  26th  and  27th  violent  storm;  vessel 
dismasted  and  all  hands  but  two  drowned.  R<irk  Tupulco,  27th,  in  30°  35''  N.  77®  26^^ 
W.,  violent  hurricane  from  NE. ;  lost  foremast,  jib-boom,  maintopmast,  and  one  seaman. 
Steamer  Dessong,  from  Savannah  for  New  York,  night  of  27th,  80  miles  ESE.  of  Tybee 
Island,  experienced  violent  northeast  hurricane.  Steamer  Geo.  W.  Clyde,  from  New 
York  for  Charleston,  reports:  Left  former  port  4  p.  m.  of  the  24th,  wind  SW.,  continuing 
in  that  direction  until  7  p.  m.,  when  it  shifted  to  NE.  with  increasing  force.     Passed 
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Hatteias  4  gk.  m.  of  tho  26tb,  wind  now  veered  to  ENE.  and  increased  to  moderate  gale; 
7  p.  m.  off  Capo  Fear,  wind  ENE.  blowing  with  hurricane  violence;  impossible  to  run 
ship  before  the  wind;  hove  to  and  head&  southeast;  hurricane  lasted  for  twenty-four 
hours,  reaching  its  height  about  10  p.  m.  of  the  26th  and  continuing  until  2  p.  m.  of  the 
27th  with  extraordinary  violence.    Steamer  Saragossa,  &om  Baltimore  for  Savannah,  re- 
ports: Left  former  port  4  p.  m.  of  the  25th,  and  on  the  morning  of  the  27th,  about  day- 
break, encountered  cyclone  off  Cape  Lookout;  wind  SE.  with  a  velocity  of  about  75  miles 
per  hour,  causing  tremendous  seas;  no  abatement  of  violence  until  late  at  night,  when 
the  wind  slightly  moderated,  but  the  sea  was  still  rough  and  exceedingly  high.     Morn- 
ing of  28th  5'ery  early)  gale  began  to  subside  with  fine  weather  and  clearing  skies,  but 
stUl  experienced  an  ugly  cross-flea  setting  in  from  the  eastward;  about  8  a.  m.,  while  to 
the  southward  of  Capo  Romain,  experienced  heavy  cross-seas  with  gale  from  the  SE. 
Schooner  Hannah  M.  Lallis,  3  a.  m.  of  27th,  in  about  32°  N.  78®  W.^  encountered  furious 
NE.  to  SE.  gale  and  was  entirely  dismasted;  most  of  the  crew  drowned.    Bark  Bruns- 
wick on  23d,  and  while  over  100  miles  east  of  Tybee  Island,  encountered  a  fierce  hurri- 
cane from  the  NE.  veering  to  SE. ;  26th,  violence  of  storm  increased,  vessel  nearly  dis- 
masted; 27th,  8  a.  m.,  gale  continued  with  very  little  abatement;  1  p.  m.  lee  yards  under 
water,  gale  still  very  furious;  between  5  and  6  p.  m.  slight  lull  in  tempest  followed  in  a 
short  time  by  a  recurrence  of  the  gale  redoubled  in  fhry;  9  p.  m.  vessel  disappeared  be- 
neath the  waves,  «arrying  down  all  but  three  of  the  crew.    Bark  Robinson  Crusoe,  27th, 
in  34**  30^  N.  72**  30^  W.,  experienced  violent  hurricane  from  NE.  to  SE.    Bark  Georgi- 
aua,  for  Milford,  Conn.,  left  Charleston  on  21st;  on  22d  and  23d  met  fresh  gales  from 
the  NE.  with  heavy  cross-seas,  which  continued  with  increasing  violence;  on  the  24th 
put  back  to  Charleston,  vessel  badly  damaged.    The  following  reports  from  West  India 
land  stations  are  of  interest:  23d,  10  a.  m.,  St.  Kitts,  SE.,  cloudy;  Antigua,  SE.,  hazy; 
Point-a-Pitre,  SE.,  fine;  Gaudaloupe,  SE.,  fine;  Dominica,  rainy;  Martinique,  cloudy, 
calm;  St.  Luda,  fine,  calm;  St.  Vincent^  fine;  Grenada,  fine,  calm;  Trinidad,  rainy; 
Barbadoes,  barometer  30.12,  wind  E.     4  p.  m.,  St.  Kitts,  SE.,  cloudy;  Antigua,  SE., 
hazy;  Point-a-Pitre,  calm;  Gaudaloupe,  calm  and  very  hot;  Dominica,  very  cloudy; 
Martinique,  cloudy  and  calm;  St.  Lucia,  calm  and  very  hot;  St.  Vincent,  fine  and  calm; 
Grenada,  fine  and  calm;  Trinidad,  fine  and  calm;  Barbadoes,  barometer  ^^.05,  wind  E., 
fine.    24th,  10  a.  m.,  St.  Kitts,  E.,  cloudy;  Antigua, *NE.,  hassy;  Point-a-Pitre,  calm; 
Guadaloux>e,  calm  and  hot;  Dominica,  cloudy;  Martinique,  fair;  St.  Lucia,  cloudy  and 
hot;  St.  Vincent,  cloudy;  Grenada,  sky  overcast,  drizzling;  Trinidad,  fine;  Barbadoes, 
Itarometer  30.14,  E.,  fhir.     4  p.  m.,  St.  Kitts,  S.,  cloudy;  Antigua,  E.,  hazy;  Point-a- 
Pitre,  f^r;  Guadaloupe,  calm,  extremely  hot ;  Dominica,  cloudy,  rainy;  Martinique, 
rainy;   St.   Lucia,  calm,  hot;   St.   Vincent,  calm;  Grenada,  calm;  Trinidad,  calm, 
hot;   Barbadoes,    barometer  30.05,  wind  W.,  fine.     Reports  from  islands  and  other 
places  adjacent  to  Savannah  and  along  the  neighboring  coast  give  the  following  in- 
formation concerning  disasters :  White  Bluff,  27th,  large  number  of  dwellings,  orchards 
and  fine  shade  trees  destroyed;  Bryan  Neck,  27th,  fearful  destruction  of  property;  Dor- 
chester, 27th,  severest  hurricane  ever  experienced;  edx  persons  and  many  cattle,  sheep, 
and  horses  killed;  houses,  fences,  trees,  and  crops  leveled  to  the  ground;  nearly  all  the 
churches  in  the  county  destroyed;  highways  completely  blocked  with  dSbris.    Beaufort, 
27th,  violent  wind  commenced  on  night  of  26th,  culmmating  on  the  following  day  in  a 
terrific  cyclone,  which  demolished  everything  in  its  course;  the  water  rose  above  tho 
sea-wall  and  spread  through  the  streets  and  into  the  cellars  and  basements  of  many  build- 
ings.    Fleming,  27th,  9. 30  p.  m. ,  tremendous  gale  fix>m  ENE. ,  causing  great  destruction. 
Colonel's  Island,  27th,  all  building  of  every  kind  swept  away;  ten  persons  drowned; 
crops  washed  out  of  the  ground;  trees  uprooted  and  thrown  about  in  great  confusion, 
making  roads  impassable.    Half  Moon  Bluff,  27th,  the  turpentine  &rms  totally  destroyed ; 
houses,  fences,  and  trees  demolished.    Egypt  Depot,  26th,  tremendous  gale,  with  no 
abatement  until  the  morning  of  the  28th.  reaching  its  height  about  midnight  of  the  27th; 
great  destruction  to  cotton  crop;  fields  badly  washed.    Jessup,  27th,  during  night  vio- 
lent hurricane;  houses,  fences,  and  trees  demolished;  country  roads  in  a  deplorable  con- 
dition, being  blocked  with  trees  and  badly  washed.     Liberty  County,  Georgia,  27th,  most 
terrific  s*torm  ever  experienced;  the  extreme  violence  of  the  wind  and  the  torrents  of  rain 
set  in  about  9  p.  m.,  and  continued  till  the  following  day;  the  destructibn  of  forests 
was  terrible;  most  of  the  trees,  even  the  largest,  were  broken  off  at  the  trunks  and  twisted 
into  splinters;  tho  trunks,  from  three  to  five  feet  in  diameter,  were. split  into  pieces  about 
the  size  of  rails;  tho  highways  everywhere  were  blockaded  by  fallen  trees,  and  all  com- 
munication cut  off;  buildings  were  in  many  instances  lifted  bodily  from  the  ground  and 
then  crushed  to  pieces;  huge  pieces  of  timber  were  carried  long  distances  by  the  force  of 
the  wind.     An  interesting  peculiarity  of  the  storm  developed  in  this  section  of  the  State, 
which  was  shown  by  the  destructive  force  of  the  wind  being  confined  to  wide  streaks, 
running  from  southeast  to  northwest;  the  wind  appeared  to  have  bounded  and  relK)unded 
like  the  waves  of  the  sea;  where  the  furrow  of  the  air  dipped  there  was  a  streak  of  de- 
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fitruction  plainly  marked  for  distanoes,  in  some  instances  of  aixteen  miles;  in  t)ie  interval 
between  the  streaks  trees  and  baildings  stood  firm  as  though  nothing  had  oocnrred. 
Montgomery,  N.  C,  gale  reached  its  height  midnight  of  the  27th,  as  the  wind  veered  to 
S£. ;  tide  rose  six  feet  above  ordinaiy  high-water  mark,  carrying  away  several  laige 
buildings;  trees  throngihont  the  town  were  nprooted  or  broken  off,  and  houses  unroofed 
and  otherwise  demolished.  Beaulieu,  27th,  fences,  trees,  and  houses  in  terrible  ruin; 
roads  leading  into  the  country  rendered  impassable  by  hundreds  of  iallen  trees,  all  of 
which  were  either  torn  up  by  the  roots  or  twisted  off  at  a  height  of  ten  to  twenty  feet 
above  the  ground.  White  Bluff,  27th,  all  bath-houses  and  boats  sweptaway  and  several 
residences  destroyed.  Bumside  Island,  27th,  all  dwellings  and  outbuildings  unroofed  or 
torn  down;  island  nearly  submerged.  Shipyard  Creek,  27th,  everything  flooded;  nearly 
all  buildings  washed  away.  Wilmington  Island,  27th,  11  houses  blown  down  and  all 
crops  utterly  destroyed;  all  through  the  woods  and  fields  there  were  wrecks  of  furniture, 
houses,  fencing,  and  boats;  dead  cattle  and  hogs  frequently  found.  Cockspur  Island, 
27th,  everything  swept  away ;  the  loss  is  terrible  and  unprecedented.  Bonaventure,  27tb, 
streets  filled  with  the  d&nis  of  trees,  fences,  and  buildings;  in  the  cemetery  several  large 
tombstones  were  broken  in  pieces.  Long  Island,  27th,  eveiy  building  carried  away  save 
the  light-house;  the  heavy  sea  burst  open  the  door  of  the  main  portion  of  the  latter,  used 
as  a  residence,  and  carried  away  doors,  windows,  furniture,  clothing,  and  all  supplies  on 
hand.  Hogg  Island,  27th,  15  houses  carried  away  and  25  persons  drowned;  all  crops 
destroyed.  William's  Island,  27th,  20  houses  carried  away  and  15  persons  drowned; 
mules,  horses,  and  other  stock  lost;  rioe  crops  nearly  destroyed.  Rabbitt  Island,  27th, 
island  nearly  submerged;  all  buildings  and  crops  destroyed.  Hutchinson's  Island,  27ih, 
1 8  persons  drowned  and  all  buildings  swept  away.  Fig  Island,  27th,  13  persons  drowned 
and  every  plantation  destroyed;  all  huts  on  either  sideof  the  river  carried  off  by  the  high 
water  and  the  occupants  drowned.  McQueen's  Island,  27th,  all  buildings  and  crops 
badly  damaged.  Charleston,  27th,  most  violent  since  the  great  storm  of  August,  1874; 
in  eastern  and  southern  parts  of  city  wharves  greatly  damaged;  section  of  city  east  of 
East  Bay,  including  about  fourteen  squares,  submerged  to  a  depth  of  several  feet;  muc^ 
prox>erty  in  the  southwestern  portion  of  the  city  under  water;  roofs,  window-ahutters, 
fences,  shade  trees,  and  gates,  generally  destroyed;  all  telegraph  wires  down;  busineas 
seriously  interfered  with;  loss  variously  estimated  at  from  $200,000  to  $300,000.  Sulli- 
van's Idand,  27th,  storm  burst  upon  the  island  early  in  the  morning,  displaying  unex- 
ampled fury ;  miles  of  fencing  were  blown  down,  and  from  8  to  10  houses  destroyed;  entire 
loss  estimated  at  $40,000.  Port  Royal,  S.  C,  27th,  ferry  house  carried  away  by  the 
extremely  high  tide,  and  fVom  20  to  40  people  drowned;  the  gale  was  one  of  the  most 
violent  ever  experienced.  T*ybee  Island,  ^th,  at  6  a.  m.  wind  reached  an  estimated 
velocity  of  80  nules  per  hour;  whole  rows  of  cottages  were  destroyed,  and  the  strongest 
houses  wero  unroofed  or  crushed  in  by  the  terrific  force  of  the  hurricane;  bathing-houses, 
pavilions,  and  various  outbuildings  were  swept  dear  fix)m  the  beach  and  carried  in  shape- 
less masses  through  the  woods;  the  ruins  in  some  instances  took  £re,  causing  afirightiftil 
loss  of  life.  Bethesda,  27th,  storm  raged  with  great  fhry  until  1.30  a.  m.  of  the  28Hi; 
ground  strewn  with  the  wrecks  of  trees,  fences,  and  buildings;  all  highways  obstructed 
by  huge  piles  of  d^nis ;  railroad  and  telegraphic  communication  cut  off.  Moorehead 
Oty,  N.  C,  24th,  over  thirty  hours  in  advance  of  the  storm  the  skies  became  blackened 
with  sea  birds  of  every  kind,  size,  color,  and  description,  moving  rapidly  towards  the 
west,  as  if  fleeing  from  the  violence  of  the  coming  storm.  The  strange  conduct  of  the 
birds  was  equaled,  if  not  surpassed,  by  the  finny  tribe,  as  shown  by  the  latter's  rapid 
flight  up  Newport  River,  a  narrow,  turbid  stream.  All  through  the  day  the  fish,  in 
schools  of  millions,  passed  up  the  stream,  followed  by  great  droves  of  porpoises,  so  thick 
that  the  river  looked  like  a  slowly  moving  stream  of  ink.  27th,  birds  slowly  returning; 
at  Newport,  where  the  stream  is  very  narrow,  the  fishes  and  porpoises  were  so  wedged 
in  that  they  could  not  move  either  up  or  down.  The  above  incident  would  appear  to  give 
evidence  of  the  possession  of  a  wonderful  instinct  by  birds  and  fishes.  Elba  Island,  27th, 
every  house  and  outbuilding  carried  away;  all  crops  d^troyed;  15  to  20  persons  drowned. 
Fort  Pulaski,  27th,  storm  raged  for  six  hours  with  demoniac  fury;  water  rose  one  foot 
above  the  floor  of  the  officers'  quarters;  all  houses  on  tlie  island,  as  well  as  every  head  of 
cattle,  were  swept  away.  Savannah,  26th,  daring  the  day  it  was  blustering  and  very 
threatening,  barometer  rapidly  falling,  wind  N£. ;  throng  the  night  the  velocity  and 
violence  of  the  wind  increased,  direction  EN£.,  tide  extremely  high;  at  T^bee  Island 
thero  was  a  perfect  g^le  from  the  NE.,  veering  to  S£. ;  27th,  6.44  a.  m.,  barometer  29.70; 
10.44  a.  m.,  29.61,  N.,  32 miles;  2.44  p.  m.,  29.48,  N.,  36  miles;  6. 44 p.  m.,  29.30,  NNW., 
33  miles;  7  p.  m.,  N£.,  35  miles;  8  p.  m.,  NN£.,  48  miles,  rain  falling  in  sheets;  8.45 
p.  m.  fierce  gusts  of  from  60  to  80  mUes  per  hour  from  the  N£.,  accompanied  by  a  deaf- 
ening roar  and  the  crash  of  falling  buildings;  barometer  continued  to  fall  rapicUy  until, 
at  9.20  p.  m.,  it  reached  the  minimum  of  29.08,  where  it  remained  about  stationary  for 
20  minutes;  the  pressure  now  began  to  recover  quickly,  and  at  10.44  p.  m.,  barometer 
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read  29.17,  wind  SE.,  about  50  iniles  per  hoar;  midnight,  29.34,  S£.,  36  miles  per  hoar; 
28th,  2  a.  m.,.29.49,  S£.,  aboat  28  miles  per  hoar.  Damage  to  property  in  the  dty  esti- 
mated at  $1,500,000.  Qia  the  morning  following  the  storm  there  was  presented  the  most 
terrible  scene  of  wreck,  rain,  and  death  that  was  ever  witnessed  within  the  memory  of 
the  oldest  inhabitant;  the  memorable  storm  of '1854  was  not  as  violent  or  prolonged; 
sizeets  everywhere  were  completely  blockaded  with  laige  trees,  hngo  piles  of  tin  rooSng, 
bricks,  and  parts  of  buildings;  luodly  a  bnilding  in  the  city  but  received  more  or  less 
injoiy;  in  and  aboat  the  city  over  300  negroes  were  drowned,  and  35  white  persons  killed 
or  drowned;  along  the  immediate  coast  nearly  100  vessels  were  wrecked.  At  Bohanville, 
in  soatheastem  part  of  city,  20  houses  were  unroofed  and  12  completely  demolished;  all 
shade  trees  and  fences  blown  down;  the  force  of  the  wind  was  sufficiently  great  to  drive 
the  sea  water  up  the  Savannah  Biver,  for  above  the  city;  nearly  every  house  received  a 
copious  supply  of  salt  water,  causing  great  inconvenience;  all  creeks  leading  inwanl  from 
the  sea  rose  to  a  great  height  and  flooded  the  adjacent  lowlands.  Keports  from  47  rice  plan- 
tations on  the  Cowbahee,  Ashepoo,  and  Edisto  rivers,  Kautowles  Creek,  and  the  eastern  and 
western  branches  of  Cooper  River  state  that  only  three  plantations  escaped  with  slight 
loss,  while  the  remainder  were  almost  or  entirely  submerged  with  salt  water;  loss  can 
hardly  be  estimated.  In  advance  of  this  storm  cautionary  signals,  on  the  morning  of  the 
25th,  were  ordered  for  the  following  stations,  and  justified  by  the  nooompanying  maximum 
velocities:  Smithville,  £.,  50  miles;  Wilmington,  £.,  27;  Fort  Macon,  £.,38;  Hatteras, 
N£.,  34;  Kitty  Hawk,  £.,32;  Cape  Henry,  N£.,  32;  these  signals  wore  lowered  on  iho 
morning  of  the  28th.  At  other  Atlantic  coast  stations  signals  were  ordered  on  the  26th 
and  partly  justified,  as  follows:  Cedar  Keys,  noon,  SW.,  27  miles;  Jacksonville,  a.  m., 
SW.,  37;  Savannah,  a.  m.,  N£.,  60;  Charleston,  N£.,  54;  Norfolk,  p.  m.,  £.,  14;  Balti- 
more, midnight,  S.,  9;  Chinooteague,  p.  m.,  S£.,  22;  Delaware  Breakwater,  p.  m.,  K, 
16;  Cape  May,  midnight,  S£.,  17;  Atlantic  City,  midnight,  £.,  10;  Bamcgat,  midnight, 
SE. ,  13;  Sandy  Hook,  midnight,  BE. ,  24.  All  of  these  signals  were  lowered  on  the  morn- 
ing of  thel^h,  except  at  Cedar  Keys,  which  remained  up  until  p.  m.  of  29th,  owing  to 
damage  to  telegraph  lines,  but  was  ordered  down  p.  m.  of  the  28th.  By  the  morning  of 
the  28th  the  storm  had  moved  westward  into  centml  Geoigia  with  diminished  violence. 
On  the  morning  of  29th  the  center  was  near  Memphis,  the  barometer  at  that  station  being 
0.35  inch  below  the  normal;  heavy  rain  had  fallen  along  the  path  of  storm.  The  next 
morning  the  center  had  moved  into  Iowa,  and  thenco  passed  off  to  the  north  and  east. 

INTKBNATIONAL  METEOBOLOGY. 

International  Charts  Nos.  V  and  VI  accompany  the  present  Review.  The  former  is 
published  for  the  month  of  June,  1879,  continuing  the  series  of  this  chart  begun  in 
Januaiy,  1877.  Chart  No.  VI  ispreiMired  for  the  month  of  September,  1879,  continuing 
the  scries  of  this  chart  begun  in  November,  1877. 

Chart  No.  V  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.  Washington,  or  0.43  p.  m.  Greenwich,  mean  time,  for  the  month  of 
June,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemi- 
sphere. The  area  of  29.80  covers  western  Asia,  the  most  of  Europe  north  of  the  40th 
parallel,  and  the  Atlantic  north  of  the  45th  ];>arallel  and  west  of  the  35th  meridian. 
Within  this  vast  area  of  comparatively  low  pressure  appear  two  small  areas  of  lower 
barometric  minima,  viz,  29.60  covering  northwestern  Siberia,  and 29. 70  embracing  the 
western  half  of  the  British  Isles,  together  with  that  portion  of  the  ocean  included  between 
the  50th  tod  60th  parallels  and  east  of  the  25th  meridian.  The  pressures  over  central 
and  southern  Europe  range  from  29. 85  in  Austria  to  30.06  in  Spain.  In  Turkey  and  As|a 
Minor  the  barometer  is  generally  below  29.90;  in  Toorkistan,  29.65  to  29.91 ;  in  Hindo- 
stan,  29.43  to  29.77;  along  the  Asiatic  coa^t,  29.67  to  29.87.  Over  North  America  the 
regions  of  lowest  pressure  embrace  the  Canadian  maritime  provinces,  barometer  generally 
below  29.90,  and  that  portion  of  territory  between  the  mcridiuis  of  93®  and  103°  W., 
extending  from  Texas  northward  to  the  British  Possessions,  pressure  ranging  from  29.79 
at  Pembina  to  29. 99  at  Galveston.  The  lowest  mean  pressures  of  the  month  are  reported 
from  the  following  stations:  Lahore,  29.43  (747.5);  Koorkee,  29.45  (748.0);  Lucknow, 
29.46  (748.4);  Ekaterinburg,  29.55  (750.6);  Barnaul,  29.60  (751.7);  Kasan,  29.61  (752.1); 
Galway,  29.62  (752.3);  Armagh,  29.66  (753.3);  Monach  Light-house,  29.67  (753.5); 
Stykkisholm,  29.78  (756.4) ;  Fort  St.  MichacPs,  29.84  (757.8).  The  area  of  highest  press- 
ure, 30.20,  covers  the  Atlantic  between  the  meridians  of  23®  and  52®  W.  and  the  par- 
allels of  23®  and  35®  N.  The  area  30. 10  reaches  eastward  into  Algeria,  westward  to  the 
77th  meridian,  north wanl  to  the  40th  parallel  and  southward  to  17®  8.  Over  North 
America  the  isobar  of  30.10  embraces  a  small  area  in  central  Mexico  and  in  the  Northern 
Pacific  coast  region.  The  foUowing  are  the  highest  readings  from  isolated  stations: 
Funchal,  30.19  (766.7);  Melbourne  and  Ponta  Delgado,  30.15  (765.7);  Mauritius,  30.14 
(765.5);  Cape  Town,  Angra,  and  Mogador,  30.12  (765.0).    The  extreme  monthly  range 
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of  mean  preflsoreis  0.84  inch,  fvhich  is  0.15  inch  above  that  for  June,  1877,  bat  0.09  inch 
below  that  for  June,  1878.  The  mazimam  and  minimum  mean  temperatarcs,  given  in 
Fahrenheit's  scale,  are  reported  from  the  following  stations:  highest^  Fao,  100^;  Biskra, 
99®;  Logonat,  98**;  Lahore,  97**;  Deesa  and  Agra,  96®;  Bridgetown,  83°;  Free  Town,  85®; 
Murcia,  89®;  lowest,  Godthaab,  41®:  Hobart  Town,  43®;  Tromao,  46®;  Stykkisholm, 
Farther  Point,  Virginia  City,  and  Sitka,  48®;  Nikolaievsk  on  the  Amoor,  Moose  Factory, 
and  Olympia,  49®;  North  Unst,  50®.  The  prevailing  direction  of  the  winds  was,  over 
the  United  States,  southwesterly  in  the  Atlantic  Coast  States;  southeasterly  in  the  Gulf 
States,  Upper  Mississippi  and  Lower  Missouri  Valleys;  northerly  over  the  Lake  region 
and  Canada ;  westerly  on  the  Pacific  coast ;  elsewhere  variable.  Over  the  Atlantic  Ocean, 
south  of  the  30th  parallel,  northeast  to  southeast;  north  of  that  parallel,  southwest  to 
northwest  and  northeast.  Over  northern  Europe  southwest  to  northwest;  over  southern 
Europe  southwesterly.  In  Algeria,  variable.  Along  the  Asiatic  coast,  southerly.  Com- 
pared with  the  mean  of  the  past  two  years,  June,  1877  and  1878,  the  temperature  and 
pressure  over  the  United  States,  in  general,  bear  a  very  close  resemblance  in  every  dis- 
trict. Over  the  Lake  region  the  temperature  is  from  2®  to  5®  above  the  mean.  In 
Canada  and  the  maritime  provinces  there  is  a  decline  of  fbom  2®  to  7?.  The  pressure 
over  the  Lake  region,  Tennessee,  and  the  Ohio  Valley  is  from  0.03  to  0.10  inch  higher; 
elsewhere  slight  deviations  from  the  mean  or  the  existence  of  a  normal  condition.  Over 
the  Atlantic  comparison  can  only  be  made  with  1878.  Upon  examination  it  is  found 
that  the  positions  of  the  areas  of  highest  pressure  nearly  coincide,  that  is,  if  the  area  of 
30.20  alone  is  considered;  but  in  June,  1878,  a  very  small  area  of  30.30  occupied  the 
ocean  in  the  vicinity  of  26®  N.  47®  W.,  the  maximum  pressure  being  but  0.03  inch  above 
the  highest  reading  for  June,  1879.  Between  the  parallels  of  50®  and  60®  N.  and  the 
meridians  of  10®  and  40®  W.  the  pressure  is  from  0.10  to  0.15  inch  lower.  Along  the 
parallel  of  40®  N.  the  conditions  of  pressure  remain  about  the  same.  The  temperature 
is  considerably  lower  south  of  parallel  35®  N.  and  north  of  parallel  50®  N.,  while  between 
these  boundaries  the  difference  is  in  favor  of  a  rise  of  from  1®  to  5®.  Over  ^e  British 
Isles  the  pressure  is  from  0.14  to  0.25  inch  below  the  average,  and  the  tcmpetat^ire 
shows  a  decrease  of  from  2®  to  6®.  In  central  and  western  Europe  (excluding  Spain) 
the  pressure  is  from  0.02  to  0.15  inch  below  the  average,  while  the  temperature  ranges 
from  normal  to  — 4®.  Over  Scandinavia  the  pressure  is  from  0.07  to  0.15  inch  below  the 
average,  and  the  temperature  from  +1®  to  — 1®.  In  Algeria  the  pressure  ranges  fiom 
— 0.08  inch  to  -f  0.02  inch,  and  the  temperature  from  4-2®  to  +4®.  Over  Spain  and 
Portugal  the  pressure  ranges  from  normal  to  — 0.06  inch,  and  the  temperature  from  nor- 
mal to  — 3®.  Over  Russia,  south  of  the  60th  puullel,  the  pressure  ranges  from  — 0.06  to 
— 0.22  inch,  and  the  temperature  from  — 7®  +3®.  In  Hindostan  the  pressure  ranges 
from  H-0.02  to  +0.07  inch,  and  the  temperature  from  —3®  to  —8®.  The  following 
deviations  J&om  the  average  in  temperature  and  barometer,  are  reported  from  isolated 
stations:  Nikolaievsk,  — 3°. 5;  Vladivostock,  normal  and  -+-0.02  inch;  Pekin,  +2®. 5  and 
—0.03  inch;  Zi  Ka-Wei,  normal  and  +0.02  inch;  Yokohama,  +1®  and  normal;  Nagasaki, 
— 5®  and  — 0.07  inch:  Yeniseisk,  normal  and  normal:  Barnaul,  normal  and  —0.16  inch; 
Tashkend,  +4®.6and— 0.23  inch;  Biskra,  + 1° and —6.08  inch;  Fao,  compared  with  1877 
only,  +16®  and  4  0.10  inch;  Free  Town,  +1®  and  — 0.01  inch;  Mauritius,  normal  and 
— 0.02  inch;  Fort  Napier,  — 2®  and  — 0.09  inch;  Cape  Town,  normal  and  — 0.04  inch; 
Augra,  +1°.5  and  — 0.05  inch;  Ponta  Delgado,  normal  and — 0.06  inch;  Funchal,  — 1®.5 
and  +0.04  inch;  Paramaribo,  normal  and  normal;  Bridgetown,  normsdand — 0.02  inch; 
St.  Thomas,  —1®  and  +0.02  inch;  Navassa,  +2®.5  and  normal;  Medellin,  — 3®.5;  San 
JoB^  de  Costa  Rica,  —2®;  Mexico,  — 1®.5  and  0.08  inch;  Melbourne,  +1®  and  —0.02 
inch;  Hobart  Town,  — 8®. 5  and  +0.05  inch;  Archangel,  — 5®. 5  and  — 0.14  inch;  Styk- 
kisholm, normal  and  +0.02  inch;  Godthaab,  — ^2®. 5  and  +0.02  inch;  York  Factory, 
+6®.5  and  +0.07  inch;  Fort  St.  Michael's,  —7®  and  +0.03  inch. 

Chart  No.  VL — ^This  chart  display s  the  tracings  of  the  probable  courses  of  twenty-one 
of  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  September, 
1879.  The  approximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous 
international  observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular 
data  which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Oceuu  In  connection  with  a  study  of  the  tracks  of  the 
centers  of  the  areas  of  low  barometer,  attention  should  be  directed  to  the  unusual  number 
of  storms  passing  north  of  the  Britisli  Isles  and  terminating  on  the  northern  coast  of 
Russia;  also  the  small  number  traversing  Russia  and  Siberia.  By  an  examination  of  the 
chart  it  will  be  seen  that  no  area  of  barometric  minima  appeared  over  either  eastern 
Europe  or  Asia  after  the  disappearance  of  No.  II  on  the  9th.  From  the  1st  to  the  7th 
the  range  of  pressure  over  Russia  and  Siberia  was  comprised  between  the  readings  28. 88 
and  30.11.  On  the  8th,  as  area  No.  II  appeared  central  in  the  valley  of  the  Obi,  the 
barometer  rose  from  0. 10  to  0.25  inch  over  Russia.  To  trace  the  incipient  stages  of  this 
advent  of  high  pressure  it  will  be  necessary  to  return  to  the  relative  distribution  of  press* 
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uro  as  indicated  upon  the  daily  charts  for  the  1  at.     Upon  on  examination  it  will  be  found 
that  an  area  of  30.40  covered  the  central  portion  of  western  Europe  and  extended  thence 
westward  orer  the  ocean  to  the  meridian  of  20°  W.    This  area  remained  stationary  dur- 
ing the  2d,  but  by  the  morning  of  the  3d  was  rednced  to  30.20,  and  extended  south- 
ward to  the  Mediterranean.     On  the  4th  the  central  area  was  reduced  to  30.10,  and 
covered  the  region  of  the  Black  Sea;  Sth,  pressure  reduced  to  30. 00,  position  stationary. 
6th,  moved  eastward  over  Toorkistan,  no  change  in  barometer;  7th,  position  of  center 
remained  unchanged,  pressure  rose  to  30.20;  a  second  area  (30.10)  appeared  over  western 
RnsBia,  and  between  ijiese  two  areas  of  high  the  barometer  ranged  from  29.71  to  29.92; 
8th,  areas  of  hig^  combined  over  central  Russia  witli  a  maximum  pressure  of  30.28  at 
Moscow.    From  the  9th  to  the  30th  the  pressure  at  the  center  of  high  ranged  between 
30.23  and  30.60,  and  for  the  most  part  the  position  of  this  area  was  confined  to  central 
and  eastern  Russia,  occasionally  reaching  eastward  to  Yeniseisk.    The  maximum  press- 
ures on  the  successive  dates  following  this  advent  of  high  pressure  are  given  as  foUows: 
9th,  30.23;  10th,  30.25;  11th,  30.39;  12th,  30.37;  13th,  30.34;  14th,  30.36;  15th,  30.39; 
16th,  30.34;  17th,  30.34;  18th,  30.41;  19th,  30.47;  20th,  30.33;  2l8t,  30.32;  22d,  30.29; 
23d,  30.35:  24th,  30.46;  25th,  30.58;  26th,  30.60;  27th,  30.64;  28th,  30.52;  29th,  30.50; 
30th,  30.54.    In  view  of  these  &ct8  re^brding  the  position  and  d^ee  of  the  areas  of 
high,  the  relative  movement  of  the  areas  of  low  pressure  become  more  clearly  defined. 
So  prolonged  and  excessive  was  the  buoroetric  maxima  of  northern  Russia  and  west- 
em  Siberia  that  the  passage  of  the  centres  of  barometric  minima  beyond  the  40th  merid- 
ian E.  was  rendered  impossible.     The  general  distribution  of  storm-paths  is  given 
as  follows:  Five,  Nos.  I,  VH,  IX,  X  andXY,  were  confined  throughout  their  pa&s  to 
the  United  States  and  Canada.    Two,  Nos.  XVI  and  XX,  formed  over  the  northwest- 
em  portion  of  the  United  States,  and  moving  thence  eastward  to  the  Canadian  mari- 
time provinces,  passed  over  the   ocean  to  the  western  coast  of  Europe.    One,  No. 
XIII,  of  cyclonic  origin,  formed  over  the  Caribbean  Sea,  pursuing  thereafter  the  charac- 
teristic northwesterly  course  to  the  Gulf  of  Mexico,  whence  it  curved  eastward,  crossing 
northern  Florida  and  moving  thence  northeastward  over  the  ocean.    Seven,  Nos.  II, 
VI,  XI,  XIV,  XVn,  XVIII,  and  XXI,  formed  over  the  ocean  between  35'»  and  65*»  N., 
pursuing  northeasterly  paths,  in  most  cases  passing  north  of  the  British  Isles.    Two, 
Nos.  Ill  and  IV,  formed  over  southern  Scandinavia  and  western  Siberia,  respectively, 
moving  thereafter  in  easterly  courses.    Four,  Nos.  V,  VIII,  XII,  and  XIX,  first  appeared 
over  southern  China  and  the  China  Sea,and, moving  in  northeasterly  courses  to  the  north 
and  south  of  the  Japan  islands,  disappeared  over  the  Pacific  Ocean.    Concerning  the 
stomw  of  North  America:  No.  I. — ^This  storm  appeared  to  result  from  the  disturbing  ef- 
fects of  area  No.  XIII,  described  in  the  July,  1881,  Review.    The  pressure  over  the  Gulf 
of  Mexico  recovered  very  slowly  after  the  passage  of  the  latter  storm,  and  before  reach- 
ing the  normal  a  rapid  decline  b^an  on  the  27&  of  August,  continuing  throughout  the 
month,  the  area  taking  definite  form  on  the  Ist  of  September.    During  this  Saj  it  left 
the  northern  Gulf  coast  accompanied  by  heavy  rains  and  very  low  pressures.    On  the 
2d  and  3d,  passed  northeastward  over  Tennessee,  the  Ohio  Valley,  and  the  Lower  Lake 
r^ons,  accompanied  by  heavy  rains  and  followed  by  rapidly  rising  pressures.  On  the 
4tli  and  6th,  moved  northeastward  over  Canada,  disappearing  thence  over  the  British 
Possessions.    This  storm  caused  great  destraction  of  property,  principally  vessels,  along 
the  Gulf  coast  f^m  Pensacolato  New  Orleans,  the  loss,  as  estimated,  reaching  between 
$200,000  and  $300,000.    On  Lakes  Huron  and  Erie  consideiable  damage  to  vessels  oc- 
curred.    No.  VII. — While  area  No.  1  was  moving  over  Canada  the  pressure  fell  to  the 
westward  in  Manitoba,  and  on  the  morning  of  the  5th  an  area  of  1^.80  prevailed  over 
the  entire  region  north  of  the  Lakes  and  south  of  Hudson's  Bay.    On  the  6th  the  area  of 
29.80,  considerably  circumscribed,  was  confined  to  the  Lake  Superior  region;  lowest  ba- 
rometer at  Dnlnth,  29.72.    7th,  central  over  Canada,  but  with  diminished  energy,  dis- 
appearing on  the  following  day  to  the  northward.    No.  IX. — ^This  area  first  app^ired, 
as  a  ali^t  depression,  over  western  Nebraska,  on  the  morning  of  the  6tli,  and  during  this 
day  and  the  following  passed  eastward  to  Lake  Michigan,  accompanied  by  light  local 
rains,  occasionally  heavy.    On  the  morning  of  the  8th  the  depression  was  central  over 
the  northern  ]x>rtions  of  Vermont  and  New  Hampshire;  barometer  at  Burlington,  0.31 
inch  below  the  normal.    On  the  9th  central  in  New  Brunswick,  with  considerably  di- 
minished energy,  and  passing  thence  eastward  over  the  Gulf  of  Saint  Lawrence  during 
the  day,  disappeared  off  the  eastern  coast  of  Newfoundland  on  the  10th.    No.  X. — ^This 
area  entered  the  Pacific  coast  of  North  America  between  the  parallels  of  40^  and  50°  N. 
during  the  7th,  on  which  day  the  pressure  was  generally  0.20  inch  below  the  normal 
thronghout  Oregon  and  Washington  Territoiy.    lYom  the  8th  to  the  12th  the  depres.<iion 
pursued  an  irregular  easterly  path,  reaching  Lake  Michigan  on  the  morning  of  the  latter 
date.     Very  light  and  extremely  local  precipitation  attended  the  course  of  the  area  thus 
fiir,  although  the  barometer  was  from  0.21  to  0.27  inch  l)clow  the  normal.     After  cross- 
ing the  northern  portion  of  Michigan  and  the  Proviuco  of  Ontario  the  area  disappeared  on 
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the  13th  over  the  territory  southeast  of  Hudson's  Bay.  No.  XV. — During  the  presenoe 
of  No.  X  over  western  Canada  area  No.  XV  formed  as  a  secondary  depression  in  rear  of 
the  latter  over  the  Ohio  Valley.  High  winds  and  stormy  weather  were  experienced  over 
Lake  Erie  on  the  night  of  the  13th,  continuing  on  the  14th,  with  heavy  rains  and  occa- 
sional thunder-storms.  On  the  morning  of  the  15th  the  depression  was  central  in  north- 
em  New  Brunswick,  accompanied  hy  hrisk  to  high  winds  and  local  rains  over  the  Canar 
dian  maritime  provinces.  During  the  day  disappeared  northeastward  .beyond  the  Gulf 
of  Saint  Liiwrence.  No.  XVI.— On  the  morning  of  the  14th  an  area  of  30.20  prevailed 
over  the  eastern  x)ortion  of  the  Lower  Missouri  and  throughout  the  Upper  Mississippi 
Valleys.  On  either  aide  of  this  high  area  obtained  an  area  of  low  (No.  XV .  — <;entral  over 
Lake  Erie,  and  No.  XVJ,  central  in  northern  Montana).  Moving  eastward  the  latter  de- 
pression was  central  over  Lake  Superior  on  the  15th,  and  during  the  two  following  days 
passed  over  the  Province  of  Ontario  and  down  the  Saint  Lawrence  Valley,  reaching  the 
coast  of  Labrador  by  the  18th.  Attending  the  movement  of  the  area  over  the  course  as 
above  indicated,  light  rains  with  occasional  thunder-storms  began  after  leaving  Dakota, 
and  over  Lake  Superior  considerable  changes  in  pressure  occurred,  the  barometer  read- 
ing from  Q.  30  to  0. 33  inch  below  the  normal .  On  the  morning  of  the  1 8tl^  the  barometer 
at  Quebec  was  0.51  inch  below  the  normal,  and  brisk  to  high  winds  with  local  rains  pre- 
vailed in  the  lower  Saint  Lawrence  Valley.  On  the  morning  of  the  19th  the  d^ression 
appeared  to  be  central  south  of  Greenland;  barometer  at  Godhaab,  29.55,  a  fall  of  0.70 
inch  in  past  forty-eight  hours;  wind  shifted  from  ESE.  to  NNE.;  20th,  barometer  at 
Gothaab  rose  to  29.85,  wind  still  NNE.  So  for  as  indicated  upon  our  charis  the  ilisposi- 
tion  of  the  central  area  of  atmospheric  disturbance  is  somewhat  uncertain,  owing  to  the 
rapid  advance  of  a  high  area  from  Newfoundland,  and  the  lack  of  sufficient  reports  to 
define  the  location.  On  the  22d,  however,  the  depression  appeared  clearly  determined 
by  the  following  barometric  readings  and  wind  directions:  In  44®  30'  N.,  17®  W.,  29.34 
E.,  gale,  heavy  lain;  in  49°  20'  N.,  23®  W.,  29.65  SW.,  brisk,  heavy  rain;  in  51®  34' N., 
15®  06'  W.,  SW.,  strong  gale,  heavj'  squalls,  high  sea;  in  50®  13'  N.,  12°  36'  W.,  wind 
rapidly  rising,  strong  w^terly  swell.  During  the  day,  as  the  storm  passed  northeast- 
ward along  the  western  coast  of  the  British  Isles,  very  violent  southwest  to  southeast 
gales  were  experienced.  On  the  north  coast  of  Ireland,  three  miles  northwest  of  Irish- 
trahuU  Light,  ship  Spartan  experienced  cyclone  from  SW.  to  SSE.,  and  then  to  WNW. ; 
barometer  28.43,  lost  entire  suit  of  sails.  Over  the  British  Isles  on  this  day  the  barom- 
eler  was  generally  above  29.85  (lowest,  29.53  at  North  Unst),  with  southwest  to  north- 
west winds  and  cloudy  or  partly  cloudy  weather;  23d  central  northwest  of  Scotland  ;Mon- 
ach  Light-house,  28.60  W.,  force  8;  Nairn,  28.82  SSW.,  force  7;  North  Unst,  28.88 
SE.,  force  8;  Thorshavn,  98.76  NE.,  force  7;  Sandwick  Manse,  28.70  S.,  44  miles  per 
hour;  Aberdeen,  29.06  SW.,  33  miles;  in  55®  15'  N.  9®  20'  W.,  29.19  W.,  force,  6;  in 
49®  45'  N.,  17®  45'  W^.,  29.47  W.,  force  6;  in  51®  30'  N.,  19®  58'  W.,  SW.  and  NW.  strong 
galea,  heavy  .squalls,  and  high  seas;  in  50®  33'  N.,  21®  17'  W.,  heavy  NW.  stinalls,  high 
confused  sea.  The  following  rcport  will  in  a  measure  indicate  the  extent  of  the  depression 
to  thesouthwcstward,  and  the  violence  with  which  the  atmospheric  equlibrium  was  being 
restored:  in  47®  N.  22®  30'  W.,  barometer  about  29.70,  violent  gale  from  the  NW.  last- 
ing forty-eight  hours.  Over  the  British  Isles  south  of  the  46th  parallel  the  winds  were 
still  southwest  to  northwest.,  but  with  increased  energy,  while  the  pressure  fell  from  0.20 
to  0. 60  inch  in  the  post  twentyfour  hours.  24th,  over  the  British  Isles  the  winds  at  south- 
em  stations  shifted  to  the  north,  while  at  northern  stations  they  remained  west  and  south- 
west with  diminished  force;  the  barometer  rose  rapidly  with  a  variation  of  from  0.03  to 
0.85  inch  in  past  twenty-four  hours.  Over  the  ocean  from  48®  to  52®  N.,  and  between  7® 
and  27®  W.,  heavy  W.  and  NW.  gales,  yrith  tierce  squalls  and  high  seas  prevailed.  25th, 
central  over  the  northern  portion  of  Scandinavia;  Tromso,  29.:^  N.,  rain;  Bergen,  29.80 
SSW.,  rain;  Brono,  29.68  SW. ;  along  the  western  shores  of  the  Baltic  Sea  and  the  Gulf  of 
Bothnia,  the  barometer  ranged  ftt>m  30.04  at  Stockholm  to  29. 68  at  Haparanda,  withsouth- 
westwinds,  force  6  to  7.  26th,  probably  central  north  of  North  Cape,  whercduring  the  day 
it  disappeared  to  the  eastward;  Tromsb,  29.72,  SSW. ;  Haparanda,  30.03,  S.  No.  XX.— 
This  storm  dcA'elope<l  Irom  an  area  of  low  pressure  central  in  northwesrtcm  Montana  on 
the  morning  of  the  20th.  Durii^g  this  day  and  the  following  the  depression  passed  rap- 
idly eastward  to  Lake  Superior,  where  it  was  central  on  the  morning  of  the  22d,  followed 
by  rapidly  rising  pressure  (from  0.20  to  0.30  inch  above  the  normal).  The  area  crossed 
tlie  Omadian  and  maritime  provinces  during  the  23d  luid  24th,  accomptmied  by  light  rains 
and  a  Ihll  in  pressure  of  from  0. 20  to  0. 36  inch  in  twenty-fou  r  hours.  Morning  of  the  25th , 
probably  central  north  of  Newfoundland;  barometer  at  Saint  John's  29.77,  wind  SW., 
a  fall  of  0.23  inch  in  the  past  twenty-four  hours.  26th,  the  depression  passe<l  rapidly 
northeastward -to  near  the  60th  parallel;  Godthaab,  29.07,  NNE.,  a  fall  of  0.60  inch  in 
past  twenty-four  hoiirs;  Stykkisholm,  29. (>5,  E.,  a  rise  of  0.19  inch  in  past  twenty-four 
hours.  27th,  central  southeast  of  Iwland,  near  tlie  30th  meridian;  Godthaab,  29.38, 
ENE. ;  Stykkisholm,  28.82,  S.,  a  fall  of  0.8:J  inch  in  past  twenty-four  hours.     28th  ecu- 
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tral  off  the  northwestern  coast  of  Iceland;  Stykkisholm,  28.71,  SW. ;  Godthaah,  29.53, 
NW.;  Thorebavn,  29.54,  SW.,  a  fall  of  0.22  inch  in  past  forty-eight  hours;  wind  shifted 
from  N\y.  to  S.  and  8W.    29th,  Stykkisholm,  29.10,  SE. ;  30th,  29.06,  SE.    Onthe29th 
the  central  area  appeared  to  remain  about  stationaiy  off  the  northeastern  coast  of  Ice- 
land, disappearing  very  slowly  on  the  30th  in  a  high  pressure  area  to  the  north  of  Scan- 
dinaTia.    No.  XIII. — ^This  storm  developed  over  the  Oiribbean  Sea  under  much  the  same 
conditions  that  preceded  the  origin  of  No.  X  (August,  1879),  of  the  July,  1881,  Review. 
During  the  night  of  the  11th  there  was  a  general  but  slight  fidl  in  the  barometer  at  all 
West  India  stations  south  of  parallel  20°  N,  supplemented  by  two  similarly  conditioned 
reports  from  United  States  steamer  Vandalia,  in  9**  50^  N.,  79°  55^  W.,  and  from  ship 
Iron  Cross,  in  16°  46^  N.,  C8°  31'  W.    13th,  Vandalia  at  Aspinwall,  barometer  29.82, 
SW.,  no  change  in  the  past  twenty-four  hours;  Kingston,  Jamaica,  30.15,  KE.,  a  fall  of 
0.05  inch  in  post  twenty-four  hours;  Navassa,  29.-82,  E.,  a  fiill  of  0.05  inch  in  past 
twenty-four  hours.     Ship  Iron  Cross,  in  17°  20^  N.,.71°  W.,  29.98,  ENE.,  force  5;  on 
the  12th,  in  16°  46'  N.,   68°  31'  W.,  30.02,  E.,  force   3;  St.  Thomas,  29.62,  E.,  a 
fidl  of  0.03  inch  in  past  twenty-four  hours.     During   tliu    14th,   15th,  and    IGth 
the  barometer  at  the  above-named  stations,  except  St.  Thomas,  remained   al)out 
stationary,  winds  steady  from  the  east  and  northeast.    It  is  safe  to  presume,  know- 
ing the  narrow  diameter  possessed  at  times  by  this  clasB  of  storms,  that  the  stations 
from  which  reports  have  already  been  given  were  situated  without  the  influence  of 
the  central  area  of  disturbance,  and  therefore  the  passage  of  the  depression  would  not  be 
indicated  in  all  cases  by  a  change  in  pressure  or  wind  direction.     During  the  first  two 
days  of  development  the  area  was  probably  much  less  circumscribed,  and  therefore  a  gen- 
eral fall  in  the  barometer,  as  before  noted.    On  the  17th,  at  stations  in  Cuba  and  south- 
em  Florida^  the  barometer  fell  fh>m  0.02  to  0.06  inch,  with  winds  shifting  fh)m  south  to 
northeast.     On  this  day  and  the  following,  vessels  reported  heavy  storms  north  and  east 
of  the  Yucatan  Peninsula.    On  the  morning  of  the  19th,  as  the  depression  lay  to  the 
eastward,  the  barometer  at  Havana  read  29.88,  wind  S.;  Key  West,  29.92,  SE.;  Punta 
Raasa,  29.94,  NE. ;  along  the  northern  Gulf  coast  the  pressure  ranged  fVom  30.00  to  30.09, 
winds  north  and  northeast,  which  directions  had  been  constant  since  the  3d.    During 
this  period  of  seventeen  days  the  pressure  over  the  Gulf  States  ranged  from  30.03  to  30.25. 
20th,  in  20°  W  N.,  84°  W.,  wind  8.,  force  5,  misty;  in  20°  25'  N.,  86°  40'  W.,  29.84 
SSE.,  light  rain;  Havana,  29.88  SE.,  fair;  Key  West,  29.90  S.,  cloudy,  1.74  inches  of 
rain  in.  post  twenty-four  hours;  Punfa  Rassa,  29.89  E.,  cloudy,  0.46  inch  of  rain -in 
post  twenty-four  hours;  along  the  northern  Gulf  coast,  east  of  Galveston,  the  barom- 
eter had  &llen  fh>m  0.07  to  0.26  inch  in  the  post  twenty-four  hours,  winds  NE., 
accompanied  by  light  rains.    21st,  in  22°  N. ,  85°  35'  W. ,  29.85  SSE. ,  force  6;  in  23°  20' 
N.,  87°  30'  W.,  29.84  SW.,  gale;  Havana,  29.90,  SSE.,  light,  fhir;  Key  West,  29.90  S., 
li^t,  &ir;  Punta  Rassa,  29.87,  SE.,  brisk,  doudyj  on  this  day  rain  became  general 
along  the  South  Atlantic  and  Eastern  Gulf  coasts,  with  brisk  to  high  north  and  north- 
east winds.     By  morning  of  the  22d  the  barometer  had  risen  fh)m  0.05  to  0.15  inch,  at 
all  stations  in  tiiie  Eastern  Gulf,  the  depression  having  crossed  northern  Florida  during 
the  night  and  was  now  central  off  the  South  Atlantic  coast  in  the  form  of  an  elongated 
area,  extending  northeast  and  southwest;  fai40°  39'  N.,  67°  30'  W.,  NE.  and  ENE.  storm, 
high  seas  and  heavy  rain.    30  miles  off  Cape  Hatteras,  violent  gale  fVom  N. ,  heavy  cross- 
seas,  schooner  White  Wing  foundered.     I^ght  rains  with  north  and  northeast  winds, 
and  the  barometer  generally  above  30.05,  prevailed  along  the  South  and  Middle  Atlantic 
coasts.     23d,  in  41°  N.,  66°  W.,  29.82  NE.,  violent  gale,  heavy  rain;  in  40°  N.,  58°  W., 
29.96  ENE.,  violent  gale,  gloomy  weather,  drizzling  ram;  in  40°  32'  N.,  58°  47'  W., 
29.94  SE.,  violent  gale,  heavy  rain.    24th,  depression  moving  northeastwanl  in  about 
40°  N.,  60°  W.;  in41°37'N.,  55°  38'  W.,  29.79  NNE.,  threatening;  in  42°  18'  N.,  57° 
12'  W.,  29.93  NE.,  heavy  mle,  light  rain;  in  41°  37'  N.,  54°  04'W.,  29.83  NNE.,foggy; 
in  41°  N.,  55°  W,,  29.82,  SW.,  violent  gale,  heavy  rain.    25th,  central  depression  in- 
dosed  by  the  isobar  of  29.80,  which  extended  northward  to  Greenland,  thus  in  a  meas- 
ure combining  with  area  No.  XX,  then  central  northeast  of  Newfoundland,  its  centre 
inclosed  within  the  isobar  of  29.60.    26th,  depression  rapidly  filled  up,  disappearing  be- 
tween two  areas  of  high  pressure  (30.40),  one  covering  the  Middle  Atlantic  and  New 
England  coasts  and  extending  thence  eastward  to  the  40th  meridian,  and  the  other  em- 
bracing the  Azores.    Of  the  storms  forming  over  the  North  Atlantic  Ocean  and  passing 
thence  eastward  to  the  mainland  of  Europe,  the  following  descriptions  are  given :  No.  II. — 
This  storm  appeared  to  form  as  a  secondary  depression  to  No.  XVI  of  July,  1881,  Re- 
view; in  63°  N.,  30°  20'  W.,  29.63,  SW.,  hurricane,  heavy  rain;  in  52°  N.,  34°  W.,  29.67, 
S.,  violent  gale;  in  49°  N.,  36°  W.,  29.71,  SSW.,  hurricane,  heavy  rain;  in  43°  N.,  55° 
W.,  29.71  NNE.,  violent  gale,  thunder-storm.     During  the  day  tl^e  depression  moved 
rapidly  northeastward,  and  was,  on  the  morning  of  the  2d,  central  east  of  Iceland; 
ThoTshavn,  29.30,  W.,  brisk,  a  fall  of  0.61  inch  in  past  twenty-four  hours;  over  the 
British  Isles  the  winds  were  southwest  and  south,  and  from  brisk  to  high;  light  rains 
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prevailed,  with  the  prcssare  over  Scotland  generally  below  29.70.    3d,  central  north  of 
Scandinavia;  Tromso,  29.04,  S£.;  HaparoDda,  29.34,  SE.;  Brono,  29.45,  W.    4th,  de- 
pression passed  sontheastward  over  northern  Scandinavia;  TromBO,  28.92,  NNK. ;  Brono, 
28.99,  W.,  galej  rain.     Haimranda,  28.83,  £.,  briak,  rain;  north  of  parallel  G0°  and  be- 
tween the  mendians  of  10°  and  40°  £.,  the  pressure  at  all  stations  fell  below  29.40, 
winds  SE.  toSW.  and  NW.    5th,  depression  central  northof  the  White  Sea;  Arcliangcl, 
28.88,  SW.  hi^h,  and  a  fall  of  0.61  inch,  in  past  twenty-four  hours;  over  central  and 
northern  Bussia  the  pressure  fell  from  0.15  to  0.25  inch,  with  winds  shifUug  to  south 
and  southeast.    6th,  central  in  northeastern  Russia;  Archangel,  29.30,  NW.;  Ekater- 
inburg, 29.35,  WSW. ;  Barnaul  29.56,  SE. ;  Kasan,  29.50,  WSW. ;  Yeniseisk,  29.81,  ESE. 
7th,  central  in  the  valley  of  tlie  Obi,  course  southeastward;  Ekaterinburg,  29.49,  W.; 
Barnaul,  29.78,  SW. :  Yeniseisk,  29.77,  ESE.    8th,  course  changed  more  to  tlie  east, 
barometer  at  Barnaul  remained  stationary,  while  at  Yeniseisk  there  was  a  rise  of  0.10 
inch.    9th,  barometer  at  Barnaul  fell  0.09  inc^,  and  at  Yeniseisk,  0.04  inch,  winds 
shifted  toward  NW^.     No.  VI. — On  the  4th  and  5th  the  barometer  (eil  quite  rapidly  in 
the  vicinity  of  60°  N.,  30°  W.,  forming  an  area  of  29.80,  which  on  the  6th  embraced  the 
whole  of  the  Britash  Isles,  western  Germany,  and  northern  Fnince;  lowest  pressures  at 
Monach  Light-house,  29.49,  and  at  Gal  way,  29.48;  cloudy  or  rainy  weather  prevailed 
over  the  British  Isles.    7th,  depression  still  central  off  the  Irish  coast;  Gfilway,  29.23, 
WNW.;  Armagh,  29.26,  SE.;  the  area  of  29. GO  covered  the  British  Isles,  over  which 
cloudy  or  rainy  weather  prevailed.    8th,  depression  about  stationary;  Gal  way,  29.10, 
W. ;  Armagh,  29.20,  S. ;  Monach  Light-house,  29.22,  SSE. ;  during  this  day  the  depres- 
sion crossed  the  British  Isles,  and  on  the  morning  of  the  9th  was  central  over  the  White 
Sea;  the  barometer  rose  rapidly  at  all  stations,  from  0.10  to  0,70  inch,  with  winds  shift- 
ing to  north  and  northwest;  during  the  day  depression  passed  northeastward  over  south- 
cm  Scandinavia,  and  on  the  moniing  of  the  10th  was  central  over  the  Gulf  of  Bothnia; 
Umco,  29.42,  N.,  2.39  inches  of  rain  in  post  twenty-four  hours;  Hemosand,   29.42, 
NNW.;  Stockholm,  29.43,  WNW.,  rain;  UpeaU,  29.39,  W.,  rain.     11th,  central,  with 
much  diminished  energy,  over  northern  Finland,  and  on  the  12th  disappeared  north  of 
the  White  Sea.     No.  XI. — A  very  sudden  fhll  of  the  Ixirometer  during  the  night  of  the 
7th  revealed  on  the  following  morning  on  area  of  29.40,  in  the  vicinity  of  44°  N.,  50° 
W.;  in  45°  N.,  45°30^  W.,  29.37,  SE,:  in  43°  N.,  47°  W.,  29.58,  NNW.,  hurricane, 
heavy  rain.    9th,  central  near  60°  N.,  45°  W. ;  in  48°  N.,  40°  W.,  29.62,  NE.,  overcast 
and  rain.    During  the  10th  and  11th  central  between  the  parallels  of  50°  and  60°  N., 
inclosed  by  the  isobar  of  29.80.    On  the  morning  of  the  12th  central  northwest  of  the 
Hebrides;  Monach  Light-house,  29.14,  WSW.;  Sandwick  Manse^  29.25,  SSW.;  North 
ITnst,  29.22,  S.j  Thorsbavn,  29.19,  SSE.;  pressure  over  the  British  Isles  and  Norway 
below  29.60,  with  cloudy  or  rainy  weather  and  south  and  southwest  winds.    13th,  cen- 
tral north  of  the  Shetland  Isles;  Thorshavn,  29.43,  W.,  force  2;  North  Unst,  29.:»,  W., 
force  6;  pressure  rose  slightly  along  the  Norway  coast.    During  the  14th  remained  about 
stationary,  center  slowly  filling  up,  but  on  the  15th  the  barometer  at  Tromso  indicated 
renewed  energy  in  the  central  depression  by  a  fall  of  0.23  inch  in  the  past  twenty-four 
hours.     16th,  passed  eastward  to  northern  Lapland,  followed  over  northern  Scandinavia 
by  a  rise  of  0.15  to  0.25  inch,  with  winds  shilling  to  west  and  northwest;  during  the 
day  disappeared  to  the  eastward  in  a  high  pressure  prevailing  over  eastern  Kussia  and 
western  Siberia.    No.  XIV. — During  the  11th  and  12th  as  area  No.  XI  poascd  north- 
west of  the  British  Isles,  the  pressure  over  northern  Spain  and  the  Bay  of  Biscay  fell 
from  0.10  to  0.20  inch.    This  rapid  change  in  the  barometer  was  followed  on  the  morn- 
ing of  the  13th  by  the  development  of  an  area  of  29.60  over  the  Bay  of  Biscay,  accom- 
panied by  southwest  winds  and  light  rains  over  Spain,  and  southeast  to  northeast  winds 
with  occasional  rains  along  the  western  coast  of  France  and  the  southern  coasts  of  the 
British  Isles.     During  the  day  the  center  of  depression  passed  rapidly  northeastward 
over  the  English  Channel  and  southern  England  to  the  North  Sea,  where,  on  the  morn- 
ing of  the  14th,  the  depression  was  central  off  the  southwestern  coast  of  Norway.    Tliis 
movement  to  the  northeast  was  followed  over  Spain,  western  France,  and  the  southern 
portion  of  the  British  Isles  by  rapidly  rising  pressure,  northwesterly  winds,  and  clearing 
weather,  except  over  the  first-named  distnct,  where  light  to  heavy  rains  still  continued. 
14th,  Vestervig,  29.52,  S.,  rain;  Bergen,  29.69,  NNW.,  fair;  Christiania,  29.58,  calm, 
cloudy;  during  the  day  the  central  depression  merged  with  area  No.  XI,  then  covering 
the  northern  portion  of  Norway.    No.  XVII. — During  the  disappearance  of  areas  No. 
XI  and  XIV  over  northern  Europe,  and  before  complete  restoration  of  the  litmospheric 
equilibrium  north  and  west  of  the  British  Isles,  a  rapid  decline  in  the  pressure  to  the 
south  of  Iceland  was  reported.    On  the  morning  of  the  17th  the  isobar  of  29.80  covered 
Iceland  and  the  ocean  southeastward  to  the  Ilebrides  and  Shetland  Islands,  and  east- 
ward to  the  meridian  of  Greenwich;  in  61°  N.,  17°  W.,  29.64,  SW.,  violent  gale,  gloomy 
weather,  and  rain.    18th  and  19th,  depression  riunained  about  stationary  in  the  vicinity 
of  the  Faroe  Islands,  with  a  tendency  to  fill  up,  the  barometer  at  Thorshavn  liaving 
risen  0.19  inch  in  the  twenty-four  hours  ending  the  morning  of  the  19th.     20th,  depres- 
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sdon  moving  slowly  northeastward;  veiy  decided  change  during  the  past  twenty-four 
hours,  the  harometer  at  Tliorshavn  having  Mien  0.68  inch;  at  North  Unst,  0.40  inch; 
at  Sondwick  Manse,  0.54  inch,  and  at  Bergen  0.22  inch,  the  winds  shifting  to  the  south- 
west, with  clondy  and  rainy  weather.    21st,  central  on  the  sonthwestem  coast  of  Nor- 
way; Bitmo,  29.44,  calm;  Bergen,  20.57,  W.,  rain;  North  Unst,  29.55,  SW.;  duringthe 
day  the  depression  passed  eastward  across  northern  Scandinavia,  disappearing  in  an  area 
of  hi{^  presBoie  then  prevailing  over  westem  Russia.    No.  XVIII. — ^As  the  windsshiiled 
to  the  southeast  and  southwest  over  northern  Spain  during  the  night  of  the  15th,  the 
pressure  fell  fiom  0.09  to  0.17  inch  at  coast  stations,  and  an  area  of  29.80  probahly  formed 
over  the  Bay  of  Biscay.    Along  the  western  coast  of  France  and  the  southern  coast 
of  England  the  winds  shifted  to  northeast,  with  slowly  falling  harometer  at  stations 
along  the  former  coast,  and  slowly  rising  harometer  at  stations  along  the  latter.    The 
depression  as  yet  had  taken  no  decided  form,  so  far  as  indicated  on  the  daily  charts, 
hut  on   the   morning  of  the  17th  the  isohar  of  29.80  inclosed    the  central  area, 
covering  the  oceaU  to  the  west  of  Portugal;  Lishon,  29.81.  S8W.,  a  fall  of  0.21  inch  in 
pest  twenty-four  hours;  Santiago,  29.79,  S£.,  a  fall  of  0.05  inch.     18th,  Santiago,  29.78, 
N£. ;  Lishon,  29.87,  £.    During  the  day  the  depression  disappeared  in  an  area  of  high 
harometer  (30.20)  then  prevailing  over  Westem  Europe.     No.  XXI. — This  storm  de- 
veloped as  a  secondary  depression  to  area  No.  XX,  the  latter  being  central  east  of  Ice- 
land on  the  30th,  inducing,  through  an  extension  of  its  elongateid  area  of  barometric 
minima,  a  fall  in  twenty-four  hours  of  0.20  to  0.30  inch  in  the  vidnity  of  50''  N.,  20^  W. 
On  the  morning  of  the  30th  lowest  pressures  as  follows:  In  52^  N.,  27"^  W.,  29.65  W., 
force  9,  gloomy,  rainy  weather;  in  52**  N.,  22°  W.,  29.71  NW.,  violent  gale;  in  49°  N., 
25°  W.,  29.81,  WNW.,  force  7,  rain;  in  49°  30^  N.,  16°  20^  W.,  29.77,. S.,  cloudy.     The 
further  course  of  this  area  will  probably  appear  on  Chart  No.  VI,  for  October,  1879.    Of 
the  storms  confined  to  Russia  and  Siberia,  No.  Ill  appeared  over  the  Gulf  of  Bothnia  on 
the  Ist,  probably  as  a  result  of  the  easterly  movement  of  area  No.  XVI  of  the  August, 
1679,  chart,  which,  on  the  31st  of  that  month,  was  central  northeast  of  Iceland.    On  the 
morning  df  the  2d  the  depression  was  central  just  south  of  the  White  Sea,  inclosed  by 
the  isobar  of  29.60;  Archangel,  29.69,  NE.,  rain,  a  fall  of  0.28  inch  in  past  twenty-four 
hours;  Kasan,  29.87,  SE.,  a  fall  of  0.11  inch;  Moscow,  29.92,  SSE.,  a  fall  of  0.23  indi; 
St.  Petersburg,  29.71,  WNW.,  a  fall  of  0.21  inch.     3d,  depression  much  contracted  in 
size  moved  eastward  to  near  the  western  line  of  Siberia;  Archangel,  29.40,  NNW. ; 
Kasan,  29.75,  WSW. ;  Ekaterinburg,  29.73,  WSW. ;  during  the  day  disappeared  over 
Western  Sib^a  partly  through  the  influence  of  a  high-pressure  area  to  the  eastward  and 
low  area  No.  II,  then  covering  Northern  Scandinavia  and  Lapland.     No.  IV. — Coinci- 
dent with  the  appearance  of  No.  Ill  over  the  Gulf  of  Bothnia,  the  distribution  of  press- 
ure at  surrounding  stations  indicated  the  presence  of  an  area  of  low  in  the  valley  of  the 
Obi  south  of  the  60th  parallcd.    The  position  of  this  depression  taken  in  connection  with 
the  course  of  No.  XV  of  the  August,  1879,  chart,  shows  that  the  former  is  very  prob- 
ably a  continuation  of  the  latter.    On  the  morning  of  the  1st  the  position  of  No.  IV  was 
indicated  by  the  isobar  of  29.60,  inclosing  portions  of  the  provinces  of  Tobolsk,  Omsk, 
and  Tomsk;  Barnaul,  29.68,  S.,  a  fall  of  0.30  inch  in  post  twenty-four  hours;  Ekaterin- 
burg, 29.79,  NNW.,  a  rise  of  0.36  inch  in  past  twenty-four  hours;  Yeniseisk,  29.89  E., 
cloudy,  a  fall  of  0.24  inch  in  past  twenty-four  hours.    2d,  depression  central  over  the 
westem  portion  of  the  province  of  Tomsk  and  the  southern  portion  of  Yeniseisk;  Bar- 
naul, 29.69,  SW. ;  Yeniseisk,  29.67,  ENE.,  thunder-storm.     3d,  central  over  the  province 
of  Irkoutsk;  Barnaul,  30.04,  NW.,  cloudy;  Yeniseisk,  29.88,  W.,  rain.    The  further 
course  of  this  area  cannot  be  traced,  owing  to  the  lack  of  reports  firom  Eastern  Siberia. 
Of  the  storms  leaving  the  Asiatic  coast.  No.  V  first  appeared  on  the  2d  over  southeastern 
China,  and  moved  thence  during  the  day  east-northeast  to  the  Yellow  Sea,  where,  on  the 
following  morning,  it  was  probably  central.     3d,  Nagasaki,  29.66,  S.,  a  fall  of  0.10  inch 
in  past  twenty-four  hours;  Zi-Ra-Wei,  29.73.  NE.,  rain.    4th,  central  over  the  Japan 
Sea;  at  all  coast  stations  winds  shifted  to  north  and  northwest  with  rapidly  rising  press- 
ure; at  Yokohama  the  wind  continued  SE.,  with  a  fall  of  0.16  inch;  at  Nagasaki  and 
Wakayama,  in  rear  of  the  storm,  the  winds  shifted  to  NE.,  with  a  rise  of  0.11  inch  at 
the  former  and  a  fall  of  0.07  inch  at  the  latter  station.    5th,  central  east  of  Yesso,  disap- 
pearing during  the  day  in  a  high  pressure  (30. 20)  southwest  of  Kamtchatka.    No.  VIII.  — 
This  depression  first  appeared  over  Southern  China  on  the  5th;  Hong-Kong,  29.77,  calm, 
a  fall  of  0.06  inch  in  past  twenty-four  hours;  Zi-Ka-Wei,  29.96,  vnnd  shifted  toNE., 
with  a  rise  of  0. 06  inch.    6th,  central  southwest  of  Formosa ;  Manilla,  Philippine  Islands, 
29.78,  E.^  a  fall  of  0.06  inch  in  past  twenty-four  hours;  no  change  at  Hong-Kong.     Dur- 
ing the  7th,  8th,  and  9th  the  depression  passed  slowly  northeastward  over  theocean  south 
of  the  Japan  Islands.    The  changes  of  pressure  at  coast  stations  were  comparatively  un- 
important until  the  morning  of  the  9th,  when  the  barometer  at  Wakayama  indicated  a 
fiillof  0.14  inch  in  past  twonty-four  hours;  at  Nagasaki,  0.18  inch;  Yokohama,  0.28 
inch;  winds  shifted  to  north  and  northeast,  with  heavy  rains  except  at  Nagasaki;  lOtli, 
disappeared  northeastward  near  160°  E.,  followed  on  the  lltli  by  a  rise  of  0.10  to  0.13 
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inch  at  Wakayama  and  Yokohama.  No.  XII. — ^This  stonn  develoi>ed  over  the  China 
Sea  on  the  10th  and  11th.  On  the  morning  of  the  latter  date  the  haiometer  in  22^  19^ 
N. ,  115^  £. ,  showed  a  fall  of  0. 17  inch  in  past  twenty-fonr  hours,  heavy  rain,  wind  ENE., 
for(«  5;  Manilla,  29.80,  8. ;  12ih,  depression  central  near  20''  N.,  130°  £.,  with  an  elon- 
gated area  of  harometric  minima  (29.60)  running  IVom  near  the  Philippine  Islands  narth- 
eastward  to  145°  E. ;  rain,  with  northeast  gales,  were  reported  from  Yokohama,  the  former 
condition  continuing  since  the  10th. .  13th,  depression  central,  with  area  of  disturbance 
more  drcnmscribed,  in  3:^°  N.,  140°  E.;  Yokohama,  29.42,  N.,  a  fiill  of  0.48  inch  in  past 
twenty-four  hours;  Tokei,  29.54  N.,  heavy  rain,  aiall  of  0.40  inch  in  past  twenty-fimr 
hours;  Wakayama,  29.65,  NNW.,  a  fall  of  0.21  inch  in  past  twenty-four  hours.  14th, 
depression  moved  northeastward  to  near  the  40th  parallel,  followed  over  the  eastern  por- 
tion of  Japan  hy  clearing  weather  and  a  rise  in  the  barometer  of  from  0.20  to  0.33  inch; 
winds  still  north  and  northeast.  No.  XIX. — On  the  19th  an  area  of  29.80  covered  the 
China  Sea  and  Pacific  Ocean  in  the  vicinity  of  the  islands  of  Formosa  and  Luzon;  Ma- 
nilla, 29.73,  WNW.  20th,  Manilla.  29.70,  WNW.;  Macao,  29.80,  NW.;  in  2G°  17'  N., 
121°  27'  E.,  29.50,  E.,  force  6,  heavy  rain,  very  rough  sea;  Zi-Ka-Wei,  29.93,  NNE., 
cloudy.  21st  and  22d  remained  about  stationary  southwest  of  the  Japan  Islands,  ba- 
rometer slowly  falling  at  all  stations,  accompanied  by  northeast  winds  and  occaaionally 
heavy  rains.  23d,  depression  moved  rapidly  eastward  to  near  144°  E.,  followed  at  aU 
Japanese  stations  by  rising  pressure  and  clearing  weather;  in  36°  59'  N.,  150°  47'  £., 
29.77  NNE.,  force  5,  cloudy  weather;  the  remainder  of  the  storm's  course  as  charted  de- 
pends upon  the  reports  of  the  steamship  Belgic,  of  the  Occidental  and  Oriental  Steamship 
Company,  during  a  portion  of  her  voyage  from  Yokohama  to  San  Francisco.  24th,  in 
37°  60'  N.,  156°  26'  E.,  29.83,  N.,  force  5,  cloudy.  26th,  in  39°  03'  N.,  161°  54'  W., 
29.86  NNE.,  force  4,  cloudy.  26th,  in  40°  08'  N.,  167°  a3'  W.,  29.83,  ENE.,  foree  4, 
squally.  27th,  in  41°  07'  N.,  171°  38'  W.,  29.61,  E.,  force  6,  heaw  rain  and  violent 
squalls.  28th,  42°  04'  N.,  176°  21'  W.,  29.54,  S.,  force  5,  cloudy  weather,  heavy  sca. 
29th,  in  43°  05'  N.,  177°  37'  W.,  29.61  WSW.,  force  6,  cloudy,  moderate  sea.  30th,  in 
43°  :i2'  N.,  171°  13'  W.,  29.75,  NNW.,  force  6,  heavy  squalls.  On  the  following  day  the 
ship  encountered  an  area  of  high  pressure  (30. 10),  wi^th  clearing  weather  and  winds  shiA- 
ing  to  west  and  northwest. 

TEMPEBATUBE  OP  THE  ATB. 

The  mean  temperature  of  the  air  for  August,  1881,  is  shown  by  the  isothermal  lines 
(in  red)  on  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  right- 
hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month  through- 
out the  various  districts,  as  deduced  principally  from  observations  taken  at  Signal  Serv- 
ice stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month 
and  the  departures  of  such  means  from  the  average  for  many  years.  In  all  districts  eai»t 
of  the  100th  meridian,  except  the  Florida  peninsula,  which  is  normal,  the  temperature 
is  everywhere  above  the  average,  the  excess  being  most  marked  over  that  portion  of  the 
country  lying  between  the  87th  and  97th  meridians,  where  the  departure  ranges  from 
+2°.  6  to  +3°.  6.  This  region  of  high  mean  temperature  very  nearly  coincides  with  that 
over  which  the  excessive  and  dangerous  heat  of  the  month  occurred.  West  of  the  100th 
meridian  the  mean  temperature  is  below  the  average  in  every  district,  except  the  South- 
em  Pacific  Coast  region,  which  is  normal.  At  Salt  Lake  City  and  Pike's  Peak  the  tem- 
perature is  above  the  average,  the  former  1°.  4  and  the  latter  2°.  1 .  The  region  of  greatest 
deficiency  ( — 3°.l  to  — 5°.  6)  covera  that  portion  of  the  country  north  of  the  40th  parallel 
and  west  of  the  110th  meridian. 

JUtnges  of  iefnperalure  at  signal  service  stations. — Monthly  ranges  in  general  varied  from 
30°  to  45°  over  the  country  east  of  the  Rocky  Mountains,  and  from40°  to  55°  to  the  west- 
ward of  that  region.  The  smallest  ranges  were:  San  Francisco,  18°;  Galveston,  Port 
Eads,  and  New  Orleans,  20°;  Punta  Rassa  and  Key  West,  21°;  Indianola,  22°;  Fort 
Macon,  N.  C,  and  Pensacola,  24°;  Portsmouth,  N.  C.,and  San  Diego,  25°;  JacksonviUe, 
26°;  Pike's  Peak  and  Hatteras,  28°.  The  largest  were:  Fort  Benton,  72°;  Rock  Creek, 
Mont.,  71°;  Fort  Missoula,  67°;  Winnemucca,  66°;  Fort  Sully,  Dak.,  65°;  Fort  Lapwai, 
64°;  Bois6City,  61^;  Smith ville,  Dak.,  and  Forts  Custer  and  Shaw,  59°.  The  daUy 
ranges  varied  in  the  difierent  districts  as  follows:  New  England,  14°  at  New  Shoreham 
and  17°  at  Wood's  Holl  and  Mount  Washington  to30°  at  Boston;  Middle  Atlantic  States, 
15°  at  Cape  May  to  30°  at  New  York,  Philadelphia,  and  Washington;  South  Atlantic 
States,  15°  at  Macon  and  16°  at  Smithville,  N.  C,  to  23°  at  Kittyhawk,  Charlotte  and 
Atlanta,  and  24°  at  Augusta;  Eastern  Gulf  States,  19°  at  New  Orleans  to  24°  at  Pensa- 
cola and  26°  at  Yicksburg;  Western  Gulf  States,  17°  at  Port  Eads  and  18°  at  Indianola 
to  31°  at  Shreveport  and  33°  at  Fort  Gibson;  Rio  Grande  Valley,  24°  at  Brownsville  to 
32°  at  Castroville,  Uvalde,  and  Laredo;  Ohio  Valley  and  Tennessee,  25°  at  Memphis  to 
33°  at  Pittsburgh  and  36°  at  Morgantown;  Lower  Lake  region,  22°  at  Erie  to  31°  at  De- 
troit and  33°  at  Cleveland;  Upper  Lake  region,  22°  at  Grand  Haven  to  29°  at  Marquette 
and  Alpena,  and  32°  at  Port  Huron;  Upper  Mississippi  Valley,  23°  at  La  Crosse  to  31° 
at  Des  Moines  and  32°  at  Keokuk;  Missouri  Valley,  27°  at  Omaha  and  28°  at  Huron 
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to  35°  at  Leavenworth  and  41°  at  Fort  Bennett;  extreme  Northwest,  32°  at  Moorhead 
to  42°  at  Bismarck  and  Saint  Vincent  and  50°  at  Fort  Buford ;  Northern  slope,  32°  at 
Helena  and  36°  at  North  Platte  to  53°  at  P'ort  Custer  and  54°  at  Fort  Assinniboine; 


at  Fort  Elliott; 


Middle  Slope,  21°  on  Pike's  Peak  to  31°  at  Dodge  City  and  33* 

Southern  Slope,  27°  at  Henrietta  to  33°  at 

Jacksboronsh  and  38°  at  £1  Paso;  Northern 

Plateau,  42°atLewiston  and  Spokane  Falls  to 

51°  at  Eagle  Rock  and  57°  at  Missouhi ;  Middle 

Plateau,  34°  at  Salt  Lake  City  and  35°  at  Pioche 

to  53°  at  Winnemucca;  Southern  Plateau,  28° 

at  Santa  F^  to42°  at  La  Mesillaand  44°  at  Pies- 

cott;  North  Pacific  coast,  31°  at  Portland  to  38° 

at  Rosebnrg:  Middle  Pacific  coast,  17°  at  San 

Francisco  to  35°  at  Sacramento  and  36°  at  Red 

Bluff;  South  Pacific  coast.  18°  at  San  Diego  to 

43°  at  Visalia  and  59°  at  Campo. 

Deviaiiowifrom  mean  temperatures. — Oonneet-' 
icut:  Southington,  mean  temperature  about 
normal.  Illinois:  Kiley,  mean  temperature 
4°.4,  about  the  average  of  the  past  twenty 
years;  warmest  occurr^  in  1867,  mean  74°. 4. 
Iowa:  Clinton,  mean  temperature  3°.0  above 
the  average.  KaTUtas:  Manhattan,  warmest 
since  1874.  Maine:  Gardiner,  mean  tempera- 
ture 0°.3  above  the  average  of  the  past  ibrty- 
Gye  years.  Miswuri:  Saint  Louis,  Missouri 
Weather  Service  reporte  mean  temperature 
1°.2  above  the  average  of  the  i^ast  forty-five 
years;  only  twice  in  that  period  has  the  mean 
temperature  of  any  month  exceeded  tliat  of 
August,  1881,  83°.5,  viz,  in  July,  1854,  and 
July,  1860. 

High  temperatures. — ^This  subject  for  the 
month  of  August,  1881,  presents  features  of 
equal  importance  and  interest  with  those  of 
the  past  month  of  July.  The  territory  em- 
braced within  the  area  of  excessive  he&t  is  con- 
siderably enlarged  to  the  eastward  as  compared 
with  July,  and,  as  usual,  coincides  with  the 
region  of  greatest  departure  of  the  monthly 
mean  from  the  average  for  many  years.  Those 
portions  of  the  monm  within  which  the  max- 
imum rises  obtained  are  confined  between  the 
3d  and  6th,  and  again  between  the  9th  and 
14th.  During  these  periods  the  relative  dis- 
tribution of  atmospheric  pressure  placed  the 
barometric  minima  over  the  northern  portions 
of  the  country,  where  their  dilatory  movement 
to  eastward,  as  in  areas  No.  II  and  III,  Chart 
No.  I,  appeared  to  infiuence  very  sensibly  the 
accompanying  rise  of  the  thermometer.  The 
following  data  has  been  collected  independent 
of  the  reports  of  regular  Signal  Service  observ- 
ers, and  illustrates  more  nearly  the  excessive 
snlTering  of  animal  and  vegetable  life  than 
the" actual  temperature  of  the  air  scientifically 
considerod.  Arkansas:  Little  Rock,  12th,  100° 
to  104°;  several  sunstrokes,  one  fatal.  Illinms:  M^ttoon,  4th,  from  2. 30  to  5  p.  m.,  102° 
in  the  shade;  5th,  100°;  6th,  1  p.  m.,  190°;  9th,  103°,  air  as  hot  and  withering  as  an 
India  simoon.  Sandwich,  4th,  103°.  Fairbury,  4th,  106°.  Danville,  4th,  108°.  Pon- 
tiac,  4th,  101°.  Bloamington,  4th,  102°;  5th,  100°;  12th,  103°.  Lasalle,  4th,  106°. 
Chatsworth,  4th,  106°.  Elgin,  5th,  98°;  numerous  sunstrokes;  outdoor  work  generally 
suspended.  Chicago,  5th,  4  sunstrokes,  2  fatal;  8th,  deaths  of  the  past  week  number 
5,257,  or  at  the  rat-e  of  50.52  per  1,000,  as  against  the  normal  rate  of  18  per  1,000;  cause 
of  abnonnol  increase,  the  accompaniment  of  intense  heat.  Champaign,  12th,  106°; 
scorching  southerly  w^inds.  Charleston,  12th,  102°;  large  number  of  hogs  died  from  ex- 
cessive heat.    Quincy,  12th,  108°,  hottest  in  past  fourteen  years.    Cairo,  12th,  103°. 
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Waukegan,  4th,  10.30  a.  m.,  89^;  12  m.,  99°;  2.15  p.  m.,  101°.5;  5th,  9a.  m.,  89°;  10.30 
a.  m.,  94°;  40  laborers  on  tho  Northwestern  Railroad  compelled  to  stop  work;  several 
sQDstrokes,  none  fiital.  South  Elgin,  5th,  107° ;  outdoor  work  entirely  suspended.  Piano, 
5(h,  during  past  four  days  temperature  ranged  from  98°  to  108°.  VandiJia,  9th,  108°;  a 
soorching  southwest  wind  strudc  the  town  about  10  a.  m.,  producing  a  remarkable  eHect 
on  animal  and  vegetable  Ufe;  nothing  like  it  ever  before  experienced.  12th,  110°  in  the 
shade;  hottest  ever  known  in  this  section  of  the  country.  Carroll  ton,  12th,  lt)8°;  hottest 
ever  experienced;  business  seriously  interfered  with  and  agricultural  interests  terribly 
depressed.  Chester,  8th  to  11th,  104°;  12th,  105°,  business  partially  suspended.  Fair- 
field, 12th,  106°  to  110°  in  the  shade.  Urbana,  12th,  100°  to  106°;  pai^ung  southerly 
winds;  1  sunstroke.  Springfield,  12th,  100°  to  105°;  1  sunstroke.  Sandoval,  9th,  105°. 
Bunker  Hill,  9th,  106°.  Sidem,  9th,  3  p.  m.,  104°;  v^;etati(Hi  withered  under  a  hot, 
parching  wind.  Indiami:  lAPorte,  5th,  102°.  Michigan  City,  4th,  100°.  South  Bend, 
5th,  104°.  Fort  Wa^e,  5th,  103°;  2  fatal  sunstrokes.  La  Fayette,  5th,  99°;  4  sun- 
strokes, 2  fatal.  Indianapolis,  12th,  101°.  Spencer,  9th,  four  separate  thermometers 
in  different  parts  of  the  city  registered  106°  in  the  shade  for  a  period  of  five  hours,  from  10 
a.  m.  to  3  p.  m.  A  thermometer  exposed  to  the  direct  rays  of  the  sun,  shining 
upon  a  metallic  background,  registered  150°;  when  shining  upon  the  roof  of 
a  wood-shed,  registered  140°.  A  kettle  containing  twenty  gallons,  of  water 
and  standing  fully  exposed  to  the  direct  rays  of  the  sun,  rose  firom  60°  to  100°, 
between  10  a.  m.  and  3  p.  m.  New  Albany,  12th,  105°;  hottest  in  past 
sixty  years;  all  outdoor  work  suspended;  great  suffering  in  the  rolling-mills,  glass- 
works, and  other  factories.  Saint  Meinrad,  12th,  104°,  hottest  in  past  ten  yens. 
I&wa:  Des  Moines,  5th,  99°.  5,  highest  ever  recorded.  McGregor,  4th,  105°.  Burlingtcn, 
5th,  106°;  during  past  four  days  ranged  from  95°  to  106°.  Marshalltown,  5th,  98°  to 
104°;  outdoor  work  entirely  suspended.  Logan,  11th,  103°,  highest  in  past  twenty-four 
years.  Kentucky, — Louisville,  12th,  105°,  highest  ever  recoiled.  Millersburg,  12th, 
during  past  four  days  temperature  ranged  fiN>m  90°  to  110°.  Paducah,  12th,  2  p.  m., 
108°.  Massachusetta, — Boston,  5th,  97°;  2  fatal  sunstrokes.  Michigan:  South  Haven, 
4th,  98°;  Jackson,  5th,  102°.  Manitoba:  WiDnepeg>  12th,  91°;  during  past  fortnight  the 
temperature  ranged  from  73°  to  91° ;  record  without  paraUel  in  the  history  of  this  country . 
Missouri:  Saint  Joseph,  4th,  100°;  Saint  Louis,  9th,  7  a.  m.,  82°;  8  a.  m.,  85°;  9  a.  m., 
89°;  10  a.  m.,  93°;  11  a.  m.,  96°;  12m.,  96°;  1  p.  m.,  100°;  2  p.  m.,  101°;  3p.  m.,  103°; 
4  p.  m.,  103°;  5  p.  m.,  100°;  6  p.  m.,  98°;  3  sunstrokes,  1  fUtal;  black-bulb  ther- 
mometer registered  a  maximum  of  149°.2.  12th,  106°  in  shade;  several  sunstrokes, 
none  fatal;  hottest  in  past  forty-five  years.  Joplin,  12th,  105°;  1  sunstroke.  Hanni- 
bal, 12th,  103°;  1  sunstroke;  several  horses  died  from  excessive  heat.  New  Ilampskire: 
Hanover,  5th,  101°  in  the  shade  and  132°  in  the  sun.  Weirs,  5th,  101°.  Manchester, 
5th,  100°  to  103°.  Concord,  5th,  100°.  New  Jersey:  Trenton,  5th,  100°  in  shade;  work 
in  mills  suspended;  several  sunstrokes,  most  of  them  fiitol.  Long  Branch,  5th,  2  p.  m., 
109°;  5  sunstrokes,  none  &tal;  four  horses  died  from  overheating.  Ocean  Grove,  5th, 
97°;  two  horses  died  from  intense  heat.  Bordentown,  5th,  100°;  13th,  101°.  New  York: 
New  York  City,  5th,  39  sunstrokes,  6  &tal;  94°  in  shade;  at  points  along  the  Hudson, 
south  of  Albany,  97°  to  100°;  6th,  19  sunstrokes,  none  fatal.  Brooklyn,  6th,  6  sun- 
strokes, 3  fatal.  Poughkeepsie,  5th,  97°;  several  sunstrokes,  none  fatal.  Troy,  5th, 
100°;  several  sunstrokes,  2  fatal.  Ohio:  Cincinnati,  5th,  98°,  5  sunstrokes,  1  fatal. 
Cleveland,  12th,  noon,  100°  to  102°;  3  p.m.,  100°;  hottest  ever  exi)erienced;  2  sunstrokes, 
none  fatal.  Canton,  12th,  103°;  1  sunstroke.  Madison,  12th,  104°;  all  out-door  work 
suspended.  Pennsyltfonia:  Philadelphia,  5th,  97°;  9  sunstrokes,  6  fatal.  Milton,  31st, 
115°;  hottest  ever  known.  Tennessee:  Clarksville,  12th,  12  m.,  103°;  2  p.  m.,104°.5; 
hottest  in  the  past  thirty-three  years.  Ashwood,  12th,  106° ;  hottest  ever  known  in  this  sec- 
tion; will  long  be  remembered  as  the '^memorable  hot  Friday. '' Tkrew:  San  Antonio,  16U], 
3  f&taX  cases  of  sunstroke,  ifirst  ever  known  at  this  place.  Vermont:  Bradford,  5th,  102°. 
Norwich,  5th,  101°.  White  River  Junction,  5th,  5  a.  m.,  70°;  9  a.  m.,  85°;  2p.  m.,  100°: 
9  p.  m.,  90°.  Virginia:  Petersburg,  13th,  106°;  hottest  for  many  yeara.  Richm<md,' 
13th,  1.30  p.  m.,  106°;  great  suffering  from  intense  heat.  Wiscon^n:  Milwaukee,  5th, 
warmest  day  in  tho  history  of  the  dty;  several  fatal  sunstrokes.  Bacine,  4th,  102°; 
several  sunstrokes;  outdoor  work  suspended.  La  Crosse,  5th,  104°;  3  sunstrokes,  none 
fatal.  Watertown,  5th,  102°;  1  fatal  sunstroke.  Prairie  du  Chien,  5th,  103°;  many  la- 
borers compelled  to  cease  work;  2  fatal  sunstrokes.  Oconomowoc,  5th,  99°;  1  fatal  sun- 
stroke. 

FrosL — ^Eagle  Bock,  Idaho,  31st,  on  ranches  ten  miles  fVom  station;  Winnemucca,  27th, 
heavy,  28th,  very  severe;  Beer  Lodge,  Mont,  27th;  Pike's  Peak,  20th,  killing  vegeta- 
tion, 22d,  28th,  29th,  30th,  31st;  Escanaba,  15th,  light;  Saint  Yinoent,  6th,  first  of 
season. 

Ice. — ^Eagle  Bock,  Idaho,  31st,  on  ranches  ten  miles  from  station;  Wiimemucca,  28th, 
one-dghth  inch  thick. 
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TaMe  of  mtiximum  and  minimum  fempercUurea  for  Augustt  1861. 


State  or  Territory. 


AlAbama.. 

Do 

Arizona ... 

Do 

Arknjisas.. 
California 


Colorado 

Do 

Connecticut 

Dakota 

Do 

Delaware 

District  of  Columbia. 
Florida 

Do 

Qeotsia , 

Do 

Iowa 

Do 

Idaho 

Do 

lUinola 

Do  


Indiana 
Do 


Indian  Territory. 
Kanaai 

Do. 

Kentucky 

Louisiana 

Maine 

Do 

Maryland 

Massachusetts 

Do- 

Michigan 

Do 

Minnesota 

Do. 


Miflriyasippi 

MiBBOurl 

Montana , 

Do 

Nebraska 

Do 

Nevada 

New  Hampshire 
New  Jersey 

Do 

Do 

New  Mexico 

Do 

New  York 


Do 

North  Carolina. 
Do. 


Ohio. 


Do 

Do. 

Oregon 

Do 

Pennsylvania .. . 

Do 

Rhode  Island ... 
South  Carolina. 
Tennessee 


Signal  service. 


Station. 


Montgomery 

Mobile 

Florence  and  Yuma., 

Prcsoott 

Little  Rock 

Campo 


97 


110 


Denver 

Pike's  Peak 

New  London 

Smithville 

Fort  Sully 

Breakwater 

Washington.. 

Jacksonville 

Punta  Rassa. 

Augusta.. 

Atlanta 

Des  Moines 

Dubuque 

FortliUpwai 

EngleRock 

Cairo 

Springfield  &  Cham- 
paign. 
Indianapolis 


102 
102 

96 


86 

112 


93 

101 

96 


100 


108 


103 


Fort  Gibson.... 
Leavenworth 


]x>ui8ville 

Shreveport 

Portland 

East^rt 

Baltimore 

Boston 

Thatcher's  Island.... 

Detroit 

Marquette 

Saint  Paul 

Saint  Vincent 

Vicksburg 

Saint  Louis 

Fort  Benton 

Rock  Creek, 

Omaha 

North  Platte 

Winnemucca 

Mount  Washington. 

Sandy  Hook 

Cape  May 


Now 


La  Mesilla. 

Silver  City 

Rochester  and 
York  City. 

Buffalo 

Charlotte 

Kitty  Hawk,  Ports- 
mouth, Wilming- 
ton ic  Smithville. 

Cincinnati , 


Cleveland , 


Umatilla  ... 
Roseburg .. 
Pittsburgh 


108 


101 


106 
106 


105 

105 

80 


08 
97 

■  ••••I 

99 


96 


99 
106 
106 


101 


100 
67 
96 


98 
"96 


101 


101 


99 


Newport ... 
Charleston 
Nashville... 


Do~ .'. Knoxvil^B .. 

Texxus EaffloPass, 

Do : I  Fort  Davis 


100 


85 

96 

108 


lOK 


o 

68 
68 


41 
71 
30 


29 
56 


42 
60 
57 
70 
70 


66 

"51 


36 
55 


65 
63 


63 
68 


61 
60 


49 
'41 


96 
71 
63 


31 


48 
84 
36 


58 


46 


50 
"(52 


51 


43 
64 


54 


63 


66 


United   States   Army  post  sur- 
geons or  voluntary  observers. 


Station. 


Auburn 


Texas  Hill 


Borden,  (loshen,  Ra- 
venna it  Newhall. 


Fort  Lyon 

Fort  Pembina.. 


Houston. , 

Fort  Barrancas 

Forsyth , 

McPberson  Barracks 

Muscatine 

Clinton 


H 


117 


106 


101 


ICO 


Swanwick.. 
Morrison ... 


I.<aconia ... 
Spioeland 


Independence., 
Topeka 


Owing's  Mills.. 
Rowe 


Thomville 


Fayette 

Pierce  City 
Fort  Ellis.... 


Lincoln 


Golconda.... 

Auburn 

Acto  

Vineland...., 
Freehold ... . 
Fort  Union. 


Waterburgh  and 
West  Point. 

.Tofanstown , 

Wcldon 

Highlands , 


Bellefontai  n e  and 
Jiusksonburg. 


Westcrville 

Fort  Klamath. 


Milton 

West  CThester 

Fort  Adams. 

Stateburg 

Ashwood  and  Aus-« 


101 
101 
104 


67 


96 


110 


105 

liie 


101 


100 


112 


108 

96 

100 

100 


99 


107 


10« 


115 


93 


ti^. 


106 


66 
'63 


48 


48 
52 


55 
48 


68 
61 
30 


M 


54 
40 


42 
53 


48 
20 


9f> 
63 
64 
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Table  of  masimum  and  minimum  tanperaturca  for  Augusiy  1881 — Continaed. 


State  or  Territory. 


Utah. 


Do^ 

Vermont 
Do.. 


VirginUi 

Do 

Washington  Territory .... 

Do 

West  Virginia. 

Wiaconsin 

Do.. 


Signal  service. 


Station. 


I 


SoltLokeCity.. 


Burlington 


o 
100 


91 


Wyoming, 


Gape  Henry 

Clunooteague 

Almoto. 

Dayton  &  Spokane.. 

Morgantown 

La  Crosse 

Madison   and    Mil- 
waukee. 
Cheyenne 


103 


99 


92 
96 


95 


4& 


50 


60 
60 


38 
52 


52 
48 


United  States  Army  post  sur- 
geons or  Yoluntary  observers. 


Station. 


Promontory  and 
Corinne. 

Coalville 

Charlotte.. 

Woodstock 

Snowville , 


Flemington 

Bdgerton 

Bcloit    and    Neillsk 
ville. 

FortPetterman 

Fort  Bridger 


I 


o 
108 


102 


93 
103 


98 


a 


ao 


44 

49 


47 


49 


PBBCIFITATION. 


The  general  distribution  of  lain&Il  for  the  month  of  Angnst,  1881,  is  shown  on  Chart 
No.  Ill,  from  the  reports  of  over  500  stations.  From  the  table  in  the  left-huid  comer 
of  the  chart  is  obtamed  a  monthly  average  for  each  of  the  various  districts,  determined 
from  the  records  (covering  a  period  of  many  years)  of  Signal  Service  stations,  and  iJso  a 
comparison  of  the  present  month  with  such  averages.  Upon  an  examination  of  the  chart, 
and  a  comparison  with  the  records  for  August  for  previous  years,  it  is  found  that  no  such 
widespread  and  excessive  deficiencies  have  occurred  since  the  establishment  of  Signal 
Service  stations.  The  drought  of  the  present  month  has  been  almost  without  precedent 
for  extent  and  severity,  as  will  be  seen  by  referring  to  the  paragraph  headed  Ihvught,  In 
1873  the  deficiency  of  precipitation  was  extensive  in  area,  covering  nearly  three-fourths 
of  the  country,  but  the  departure  from  normal  in  any  district  was  comparatively  small, 
whUe,  on  the  contrary,  for  August,  1881,  the  deficiencies  range  from  0.16  inch  in  the 
Southern  Pacific  Coast  region  to  3.46  inches  in  the  Middle  Atlantic  States,  the  latter  de- 
ficiency being  the  largest  ever  yet  reported.  In  previous  years  lai^ge  deficiencies  were 
reported  as  follows:  1874,  West  Gulf  States,  3.40  inches;  1876,  New  England,  3.06  inches; 
1OT7,  Middle  Atlantic,  2.60  inches;  1878,  Upper  Missouri  Valley,  1.96  inches;  1879, 
Lower  Missouri  Valley,  1.88  inches.  It  is  interesting  to  note  that  the  regions  of  excess 
for  the  month  of  August,  during  the  past  eight  years,  have  been  almost  invariably  the 
Florida  peninsula  and  Minnesota,  while  the  regions  of  deficiency  lying  between  covered 
the  central  portion  of  the  country  east  of  the  105th  meridian.  Ano&er  region  of  marked 
excess  for  the  present  month  is  found  in  central  and  eastern  Arizona,  western  New  Mexico 
and  southern  Colorado,  where  exceedingly  heavy  rains  and  serious  floods  have  occurred. 
In  the  Middle  Pacific  Coast  region  the  rain&U,  though  ranging  fh>m  0.00  to  0.05  inch, 
is  normal.    In  the  North  Pacific  Coast  region  there  is  an  excess  of  0.24  indi. 

DeoiaMon  from  average  precipitaHon, — Connecticut:  Southington,  rainfall  considerably  be- 
low the  average ;  nearly  the  whole  amount  for  the  month  fell  in  one  day.  Jllinois:  Anna, 
rainfall  considerably  below  the  average  of  the  past  eighteen  years.  Riley,  rainfall  2.67 
inches  below  the  average  of  the  past  twenty  years;  driest  August  occurred  in  1864. 
Kansas:  Manhattan,  driest  since  1^4.  Maine:  Gardiner,  rain&U  1.49  inches  below  ^e 
average  of  the  past  forty-five  years.  New  Jersei/:  Paterson ;  monthly  rainfall  1.13  inches ; 
smallest  since  1836.  Missouri:  Saint  Louis,  Missouri  Weather  Service  reports  monthly 
rainfall  as  0.27  inch,  or  3.76  inches  below  the  average  of  the  past  forty-five  years.  But 
once  in  this  period  has  the  monthly  rainfiill  been  less,  viz,  in  August,  1873,  when  0.04 
inch  fell;  thesmallestmonthly rainfall  (0.02 inch)  occurred  in  September,  1871.  Through- 
out the  State  there  has  been  extreme  suffering  from  drought  which  began  about  the  mid- 
dle of  July.  Grass  completely  dried  up,  and  in  many  places  has  been  burned,  leaving 
the  ground  black  and  charred.  In  respect  to  extent  and  severity,  the  present  drought 
strongly  resembles  that  of  1854. 

Spedalheavy  rainfalls. — Dyl)erry,  Pa.,  1.00  inch  in  15  minutes;  Morriston,  Dak.,  3.20. 
2d,  New  Shoreham,  R.  L,'2.04;  Lake  ViUage,  N.  H.,  3.44  in  Ihour;  Weird's  Bridge,  N. 
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H.,  1.92;  f^aoffiaba,  1,55.  2d  and  ddy  Pensacola,  Fla.,  10.41;  Fort  Barrancas,  Fla.,  9.53; 
EmbariasB,  Wis.,  3.40.  3d,  Mobile,  6.20;  Duluth,  2.18.  4th,  Mobile,  3.10;  Fort  Bar- 
nmcas,  3.50;  Montgomery,  1.56.  4th  and  5th,  Pensaoola,  Fla.,  7.47.  5th,  Mobile,  3.56; 
Fort  Barrancas,  Fla..  2.80.  5th  and  6th,  Alpena,  2.23;  Port  Eads,  La.,  7.11.  6th,  West- 
erville,Ohio,  2.80;  Yicksburgh,  2.39.  7th,  Freehold,  N.  J.,  1.25  in  1  honr;  Port  Jervis^ 
K.  Y.,  150;  Lenoir,  N.  C,  1.90;  Mount  Washington,  1.71;  Augusta,  2.79;  Bamegat, 
4.86;  Fort  Hamilton,  N.Y.,  1.80;  Plattsbuigh  Barracks,  1.53;  Silveraty,  N.Mex.,1.87; 
New  Haven,  Conn.,  1.81;  Fort  Columbus,  K.  Y.,  2.24.  8th,  Orono,  Me.,  2.95;  Rio 
Grande,  Tex.,  4.03.  9th,  Rio  Grande,  Tex.,  1.60.  11th,  Port  Eads,  La.,  3.45.  12th, 
Wickenburge,  Ariz.,  1.70  inches,  40  minutes;  Pike's  Peak,  2.09.  13th,  Elsworth,  N.  C, 
1.75;  Florence,  Ariz.,  1.27.  14th,  Fort  Verde,  Ariz.,  1.99.  15th,  Silver  City,  N.  Mex., 
1.93;  16th,  Key  West,  Fla.,  2.25.  16th  and  17th,  Duluth,  2.05.  17th,  La  Crosse,  1.43; 
Cresco,  Iowa,  1.52;  Silver  City,  N.  Mex.,  1.65.  18th,  Pike'sPeak,  1.57.  19th,  Elsworth, 
N.  C,  1.50.  19th  and  20th,  Dodge  aty,  2.16.  20th,  Fort  Scott,  Kaos.,  1.48.  20th  and 
21st,  Mount  Washington,  4.34.  22d,  Orono,  Me.,  1.80;  Fort  Pembina,  Dak.,  2.00.  23d, 
Morriston,  Dak.,  1.20  inches,  2  hours;  Fort  Davis,  Tex.,  2.00.  25th  and  26th,  La  Crosse, 
2.66;  Neilsville,  Wis.^  2.20.  26th  and  27th,  Smi^ville,  N.  C,  3.37.  27th  and  28th, 
Charleston,  5.84;  Savannah,  Ga.,  4.33;  Wilmington,  3.97.  28th,  Fort  Macon,  K.  C, 
1.76.  28th  and  29th,  Highlands,  N.  C,  2.40;  Elsworth,  N.  C,  3.13;  Atlanta,  Ga.,  2.61. 
29th,  Pierce  City,  Mo.,  2.00;  Lexington,  Mo.,  2.27.  29th  and30th,  Leavenworth,  2.16. 
30th,  Morriston,  Dak.,  1.60  in  1  hour  and  30  minutes;  Kansas  City,  Mo.,  2.00.  31st, 
Springfield,  111.,  3.18;  Des  Moines,  2.15;  Saint  Meinrad,  Ind.,  1.80. 

Largest  monthly  rainfalls, — Pensacola,  Fla.,  18.52  inches;  Fort  Barrancas,  Fla.,  16.71; 
Mobile,  15.22;  Port  Eads,  La.,  14.16;  Mount  Washington,  11.96;  Pike's  Pert:,  11.29; 
Jacksonville,  10.23;  Savannah,  9.63;  Silver  aty,  N.  Mex.,  8.69;  Morriston,  Dak., 
8.60;  Elsworth,  N.  C,  7.63;  Fort  Verde,  Ariz.,  7.53;  Duluth,  7.36;  Neillsville,  Wis,, 
7.30;  Punta  Rassa,  Fla.,  7.28;  Charleston,  7.25;  Key  West,  6.96;  Escanaba,  6.87;  Ma- 
eon,  N.  C,  6.75;  Davis,  Tex.,  6.32;  Indianola,  6.30;  Santa  F^,  6.28;  Auburn,  Ahi.- 
6.03. 

Smallest  monthly  rainfalls. — San  Francisco,  Sacramento,  Red  Bluff,  Point  San  Jose,  Al- 
catraz  Island,  Salinas  City,  San  Gorgonio,  Oakland,  Pleaeanton,  Benicia  Barracks,  Liver- 
more,  Tracy,  Lathrop,  Stockton,  Angel  Island,  Gait,  Brighton,  Rocklin,  Colfax,  Alta, 
Cisco,  Summit,  Truckee,  Marysville,  Chico,  Tehama,  Martinez,  Antioch,  Dunnigan, 
Williams,  Willows,  South  Valcyo,  Napa,  Calistoga,  Suisun,  Davis,  Turlock,  Meiced, 
Goshen,  Tulare,  Delano,  Sumner,  Caliente,  Keene,  Tehachapi,  Newhall,  San  Fernando, 
Bpadra,  Colton,  Indio,  Farmington,  Anaheim,  Petaluma,  Niles,  Auburn,  Brentwood, 
Byron,  Woodland,  Knight's  Landing,  San  Mateo,  Menlo  Park,  Tennant,  Gilroy,  HolBs- 
ter,  Pajaro,  Solidad,  Monterey,  Santa  Cruz,  Kingsbui^,  Mojave,  and  lone,  Od.,  Boise 
City,  Idaho,  Fort  McDermitt,  Boca,  Browns,  HumlMldt,  Reno,  Toano,  andHalleck,  Nov., 
Terxy's  Landing,  Mont.,  Louisiana,  Jefferson  City,  and  Warsaw,  Mo.,  Evansville,  Ind., 
Paducah,  Ky.,  Muscatine,  Iowa,  and  Clarksville,  Tex.,  none;  Los  Angeles,  Cal.,  Fort 
Gibson  and  Charleston,  111.,  trace;  O'Fallon  and  Big  Creek,  Mo.,  and  San  Di^o,  0.01 
inch;  Hot  Springs,  Nev.,  and  Ogden,  Utah,  0.02;  Visalia,  Cal.,  and  Fort  Custer,  Mont., 
0.03;  Decatur,  Tex.,  and  Poway,  Cal.,  0.04;  Cuba,  Mo.,  and  Redding,  CaL,  0.05;  Fort 
Washakie,  Wyo.,  andSwaHwick,  111.,  0.06;  Winnemucca,  Nov.,  0.07;  Confluence,  Pa., 
Yuma,  Ariz.,  and  Carson  City,  Nev.,  0.08;  Mexico,  Mo.,  0.09;  Fort  Bidwell,  Cal.,  Gen- 
eseo,  ni.,  Rnggles,  Ohio,  and  Wadsworth  and  Golconda,  Nov.,  and  Herman  and  Hanni- 
bal, Mo.,  0.10;  Cairo,  0.11;  Point  Pleasant,  La.,  ond  South  Orange,  N.  J.,  0.12;  Beo- 
wawe,  Nev.,  0.13;  Tecoma  and  Battle  Mountain,  Nev.,  and  Louisville,  0.15;  Cleveland, 
0.17;  Fort  Missoula,  Mont.,  0.18;  Rapid  City,  Dak.,  Fort  Concho,  Tex.,  Bell  PUiin, 
Rans.,  and  New  Castle,  Pa.,  0.20;  Corsicana,  Tex.,  0.21;  Dayton,  Wash.  T.,  0.22;  Deer 
Lodge,  Mont.,  and  Texas  Hill,  Ariz.,  0.24;  Fort  Griffin,  Tex.,  and  Lincoln,  Nebr.,  0.25; 
Denison,  Te^,  0.26;  Brackettville,  Tex.,  Little  Mountain,  Ohio,  and  Lynchburgh,  Va., 
0.30;  Cumberland  and  Saint  Louis,  0.31;  Rockford,  111.,  and  Ravenna,  Cal.,  0.33;  frank- 
lin, Pa.,  and  Terrace,  Nev.,  0.34;  Levi  and  South  Haven,  Kans.,  0.35;  Elko,  Nev.,  0.36; 
Castroville,  Tex.,  and  Anna,  111.,  0.38:  Itha<»,  N.  Y.,  0.39;  Marietta,  Ohio,  Marysville, 
Nebr.,  and  Greensborough,  N.  C,  0.40;  Fort  Brady,  Mich.,  Wichita,  Kans.,  Clear  Creek, 
Nebr. ,  Brook  Haven,  N.  Y. ,  and  Otego,  Nev. ,  0.41 ;  Fort  Niagara,  N.  Y. ,  and  Fort  Bridger, 
Wyo.,  0.42;  Genoa,  Nebr.,  and  Shreveport,  0.45;  Roseburgh,  Oreg.,  and  White  Water, 
Cal.,  0.46;  Madison  Barracks,  N.  Y.,  and  Kalamazoo,  Mich.,  0.47;  Wabash,  Ind.,  0.48; 
Fort  Elliot,  Tex.,  0.49;  Fort  Sully,  Dak.,  and  Ashwood,  Tenn..  0.50. 

Rainu  days. — The  number  varied  in  New  England  from  5  to  21 ;  Middle  Atlantic  States; 
5  to  13;  S^uth  Atlantic  States,  6  to  16;  Eastern  Gulf  States,  5  to  11;  Western  Gulf 
States,  1  to  13;  Ohio  Valley  and  Tennessee,  3  to  15;  Lower  Lake  region,  5  to  8;  Upper 
Lake  region,  6  to  18;  extreme  Northwest,  6  to  16;  Upper  Mississippi  Valley,  4  to  13, 
Missouri  Valley,  5  to  13;  Northern  Slope,  0  to  12;  Middle  Slope,  3  to  20;  SouthemSlope; 
3  to  17;  Rio  Grande  Valley,  4  to  9;  Southern  Plateau,  8  to  18;  Middle  Plateau,  2  to  9, 
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Northern  Plateau,  0  to  9;  North  FlMafic  Coast  region,  7  to  13;  Middle  PMificCoMt  le- 
gion, 0  to  1;  Soutii  Pacific  Coast  region,  1  to  3. 

Cloudy  days. — ^The  nnmher  varied  in  New  England  from  5  to  12;  Middle  Atlantic  States, 
1  to  7;  South  Atlantic  States,  1  to  14;  Eastern  Gulf  State8,2  to  7;  Western Gnlf  States, 
0  to  6;  Ohio  Valley  and  Tennessee,  0  to  6;  Lower  Lidce  r^ion,  1  to  6;  Upper  Lake  re- 
gion, 3  to  12;  Upper  Mississippi  Valley,  0  to  8;  Missoori  Vall^,  3  to  10;  Extreme 
Northwest,  3  to  7;  Northern  Slope,  0  to  12;  Middle  Slope,  1  to  8;  Soathem  Slope,  0  to 
3;  Bio  Grande  Valley,  0  to  5;  Southern  Plateau,  1  to  12:  Middle  Plateau,  0  to5;  North- 
em  Plateau,  0  to  4;  North  Pacific  Coast  region,  4 1^  8:  Middle  Fadfic  Coast  region,  0  to 
2;  South  Pacific  Coast  region,  0  to  3. 

iSinoii^.--Pike'B  Peak,  21st,  27th,  29Ui. 

Hail  storma  were  of  Sequent  occurrence  in  the  Tarious  districts,  the  most  destructiTe 
heing  reported  as  follows:  Rochester,  N.  Y.,  6th,  hailstones  sixeof  marttles;  eig^t  quarts 
were  gathered  from  a  piece  of  canvas  six  feet  square;  some  hailstones  measured  4}  indies 
in  circumference:  much  damage  to  window-glass,  shade  trees,  and  Tegetables.  Ambqy, 
Minn. ,  19th,  haustones  large  enough  to  cut  holes  throng  the  roo&  of  bams  and  hooses; 
com  and  fruit  almost  entirely  ruined;  storm  passed  from  northwest  to  southeast  down 
the  Minnesota  Valley,  damning  crops  and  buildings  to  a  large  extent.  Port  Huron, 
Mich.,  5th,  five  mileswest  of  station,  very  heavy;  fields  of  com  cut  into  ribbons  uid  almost 
ruined;  all  crops  more  or  less  damaged;  hail  fell  in  great  quantities.  Friendship,  N.  Y., 
1st,  between  8  and  9  p.  m. ;  passed  from  southwest  to  northeast;  hailstones  H  Inches  in 
diameter  to  the  depth  of  four  or  five  inches  in  places;  great  damage  done  to  oats,  com, 
gardens,  and  fruit;  width  of  path  very  narrow.  BeUefontaine,  Ohio,  Gth:  hailstones 
size  of  lOttel-nuts;  very  destructive  to  crops.  Fori  Lincoln,  Dak.,  3d,  hailstones  half  an 
inch  to  two  inches  in  diameter.  Morriston,  Dak.,  23d,  hailstones  very  large  and  caused 
much  damage ;  some  were  two  inches  long  by  one  imd  a  half  wide.  Bismarck,  3d,  break- 
ing windows;  hailstones  measured  one  inch  in  diameter;  hundreds  of  acres  of  grain  and 
all  vegetables  in  immediate  vicinity  totally  destroyed. 

DmughU — Arkanms. — ^Little  Rock,  10th,  very  dusty;  crops  dying  throughout  the  State 
for  want  of  rain;  vegetation  literaUy  burned  up.  2GUi,  crop  reports  frt»n  all  parts  of 
the  State  are  very  djsoouraging  except  from  river  valleys.  27Ui,  river  so  low  that  all 
navigation  is  suspended  above  this  point.  Oxmada. — ^Toronto,  31st,  reports  firom  various 
parts  of  the  Province  of  Ontario  state  that  suffering  from  want  of  rain  is  almost  unprece- 
dented; pastures  have  been  ruined,  root  crops,  Indian  com,  and  firuitdamaged  severely; 
earth  baked  and  streams  and  wells  fast  drying  up;  larmers  in  many  instances  are  obliged 
to  drive  their  animals  long  distances  for  water.  OnmetUettt. — Soutfaington,  31st,  most 
disastrous  for  years;  crops  and  stock  suffering  severely;  seeds  will  not  germinate;  grass 
dying,  wells  drying  up.  Indian  Trrritary. — Fort  Gibson,  8th,  wells  and  streams  d^ing 
up;  cattle  suffering  for  water.  10th,  scarcity  of  water  creating  great  alarm;  all  lunds 
of  vegetation  completely  burned  up.  2l8t,  river  very  low,  many  of  its  smali  tributaries 
entirely  diy.  26th,  drought  continues  with  alarming  effects.  31st,  the  long-oontinacd 
drought  has  blighted  the  last  prospect  for  even  an  average  crop  of  any  farm  product; 
fiumers  compelled  to  haul  water  long  distances.  IQinais. — ^Rinard,  3U^  first  rain  after 
an  unbroken  drought  of  over  sixty  days.  Claremont,  31st,  first  rain  for  several  weeks; 
the  potato  crop  will  be  saved,  but  com  is  ruined.  LincAn,  31st,  first  rain  for  many 
weeks.  Ottawa,  Slst,  first  rain  for  nearly  one  month;  v^;etation  nearly  destn^ed. 
Dundee,  31st,  first  rain  for  several  weeks;  com  will  yidd  about  half  a  crop;  all  crops 
badly  damaged.  Mattoon,  5th,  air  filled  with  clouds  of  dust;  vegetation  parched  and 
burned  up.  Quinpy,  5th,  crops  on  bottom  lands  doing  very  well,  but  on  tiiie  hiUs  suffer- 
ing severely.  La  Harpe,  4th,  com  and  grass  crops  nearly  ruined;  no  rain  for  several 
weeks.  Hennepin,  4tfa,  everytlung  drying  up,  greatest  suffering  in  pest  fifry  years. 
Danville,  5th,  the  protrac1>ed  drought  still  continues;  com  severely  damaged.  Chenoa, 
5th,  com,  grass  and  oats  suffering  dreadfully;  no  such  drought  before  for  many  years. 
Clinton,  dUi,  the  com  crop  of  De  Witt  County  has  been  damaged  to  the  extent  of  $30,000; 
about  40,000  acres,  or  one-half  of  the  entire  amount  of  com  planted  in  the  spring,  is  ut- 
terly ruined.  Assumption,  5th,  on  both  sides  of  the  Illinois  Central  Railroad,  as  fiir  as 
the  eye  can  reach,  the  country  appears  like  a  great  desert;  com  is  ruined  beyond  recov- 
ery, and  will  not  make  fodder;  pasture  lands  are  baked  hard,  and  resemble  graveled 
streets  before  they  are  sprinkled;  the  loss  to  crops  and  the  suffenng  of  stock  is  unprece- 
dented. Vandalia,  12th,  first  rain  in  ^ye  weeks;  com  badly  burned  and  shriveled  and 
pastures  ruined.  Fairfield,  12th,  field  and  garden  products  '*all  burned  up;"  no  lain 
since  the  1st  of  June;  stock  suffering  for  want  of  food  and  water.  Geneseo,  5th,  great 
damage  to  com;  only  half  a  crop  expected;  in  pastures  the  ground  is  bakfd  hard,  and 
the  grass  has  turned  brown.  Centralia,  5th,  no  rain  for  seven  weeks;  **  everything  as 
dry  as  a  tinder-box; "  roads  terribly  dusty;  com  and  oat  crops  complete  fidlures;  cis- 
iems  all  dry  and  wells  getting  very  low.  Sandoval,  9th,  wells  diy;  almost  impossi- 
ble to  get  water  fi>r  stock;  com  crop  ruined.     Bunker  Hill,  9th,  almost  a  water  fimine; 
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com  and  pastareB  '*  literally  bamed  up.''  Salem,  9tli,  yegetation  sooxched  and  rained; 
greatest  scarcity  of  water  for  many  years;  stock  soffering  dreadfully.  CairO|  11th,  not 
enoi]^  rain  in  the  past  eight  weeks  to  lay  the  dnat,  which  is  from  four  to  six  inches 
deep;  yield  of  crops  reduced  one-hall*  thronghoat  nearly  the  whole  of  southern  niinois. 
Indiana. — La&yette,  5th,  no  rain  for  past  six  weeks,  crops  su£fering  badly.  New  Albany, 
12th,  ''crops  literally  burned  up; "  comin  many  places  not  worth  harvesting  for  fodder; 
streams  dried  up,  pastures  scorched  into  an  arid  waste,  and  the  leaves  on  the  trees 
"fUmost  as  dry  as  tinder; "  no  rain  for  ten  weeks;  great  suffering  among  people  and 
ftwimitli^  Evansrille,  12th,  com  crop  in  this  section  of  the  State  almost  an  entire  fiulure ; 
no  rain  for  ei|^ht  weeks;  reports  from  Warwick,  Pos^,  and  Gibson  Counties  say  the  yield 
^  of  all  crops  will  be  reduced  one-half;  fruit  is  nearly  aU  destroyed;  vegetables  are  '^  abso- 
lutely burned  up.''  Logansport,  31st,  month  unusually  d^;  vegetation  has  suffered 
terribly.  Saint  Meinrad,  31st,  drought  very  severe;  crops  seriously  ii^ured;  hardly  any 
rain  has  faUen  since  the  latter  part  of  June.  Rising  Sun,  Slst,  all  &rm  crops  have  suf- 
fered severely;  com  and  potatoes  will  not  yield  half  a  crcp.  Vevay,  31st^  continued 
drought  throughout  the  month;  crops  and  stock  suffered  badly.  Indianapolis,  31st, 
crops  suffering  severely;  grass  is  completely  parched;  potatoes  and  other  vegetables 
nearly  destroyed.  Iowa, — Boone,  5th,  crops  in  the  vicinity  and  throughout  the  central 
portions  of  the  State  suffering  greatly;  oats,  wheat,  and  com  reduced  to  half  a  crop. 
Clinton,  31st^  month  extremely  dry;  no  rain  has  fallen  in  this  locality  since  the  21st  ol 
July;  all  crops  seriously  damaged.  Fort  Madison,  Slat,  month  very  dry;  crops  suffer- 
ing; weUs  and  streams  drying  up;  water  carried  long  distances  far  domestic  purposes. 
Kafuas, — Atchison,  12th,  first  rain  for  several  weeks;  the  prolonged  drought  has  reduced 
the  yield  of  crops  one-half.  Independence,  31st,  all  vegetation  nearly  rained;  water  be- 
coming veiy  scarce;  com  will  harvest  about  one-third  a  crop.  Fort  Scott,  31st,  month 
veiy  dry  I  wells  and  streams  low.  HoltQn,31st,  month  excessively  dry;  com  and  potato 
crops  seriously  damaged.  Yates  Center,  31st^  drought  veiy  severe;  wells  and  streams 
lower  than  ever  known  before.  Clay  Centre,  Slst,  drought  unusually  severe;  plants, 
gnas,  and  trees  fiiding  as  in  October;  £Guin  crops  seriously  injured.  Leavenworth,  11th, 
vegetation  almost  burned  up  by  the  continued  dry  weather;  com  and  wheat  total  fail- 
ures; 26th,  vegetation  completely  destroyed;  28th,  almost  all  cisterns  and  a  large  num- 
ber of  wells  about  the  town  are  exhausted;  people  are  compelled  to  haul  water  from  the 
river  for  domestic  purposes;  fiurmers  driving  their  stock  several  miles  for  water.  Ken- 
tuekjf, — Louisville,  5th,  **  country  round  about  fiiirly  burning  up;"  no  rain  since  the 
14th  of  July.  Millersburgh,  12th,  no  rain  since  the  1st  of  June;  com  crop  a  imtal  failure ; 
fields  are  scorched  brown,  and  ponds,  cisterns,  creeks,  and  wells  are  dry;  the  water  sup- 
ply nearly  exhausted.  Paduct^,  12th,  unprecedented  drought;  damage  to  crops  veiy 
great;  people  and  animals  suffering  dreadfully.  ZouMiafia.-^hreveport,  11th,  the  long- 
continued  drought  has  proven  very  destructive  to  crops;  27th,  feny  stopped  running  be- 
cause of  extremely  low  water.  Marffland, — ^Emmittsburg,  31st,  month  unusually  dry; 
crops  suffering;  wells  and  streams  veiy  low.  Sandy  Springs,  31st,  drought  veiy  disa^- 
trous;  crops  greatly  injured;  water  very  scarce;  vegetation  covered  with  dust,  and  rapidly 
drying  up.  ManackiueUa, — ^Westborough,  31st,  £n>ught  very  severe;  most  of  the  fium 
crops  a  total  fiiilure;  water  veiy  scarce.  Mmowri, — Hannibal,  12th,  the  long-continued 
drought  very  disastrous  to  the  com  crop  and  pasture  fields.  Michigan. — ^Memphis,  5th, 
weather  intensely  hot;  grass  so  dry  that  it  crumbles  to  powder  when  trod  upon ;  all  kinds 
of  frait  nearly  ruined;  cattle  driven  several  miles  for  water.  Sanilac  and  Huron  Coun- 
ties, 5t]]?  drought  veiy  serious  and  almost  unprecedented;  crops  in  a  terrible  condition. 
Lapeer  County,  5^,  no  rain  since  the  1st  of  July;  crops  and  stock  suffering  severely; 
along  Saint  CHair  River  fiurmers  hauling  water  for  several  miles.  Saint  Clair  County, 
5th,  dryest  for  many  years;  oat  and  com  crops  seriously  damaged;  wdls,  springs,  and 
streams  dried  up;  stock  suffering  severely,  diitchfield,  31st,  month  unusnally  dry;  but 
for  the  heavy  dews  spring  crops  would  have  been  ruined;  upland  pastures  are  so  dry 
that  farmers  have  to  feed  their  stock ;  water  very  scarce.  Tliomville,  31st,  worst  drought 
ever  exi>erienced  in  this  section  of  the  State;  water  has  been  a  luxury  hard  to  obtain. 
Detroit,  31st,  by  reason  of  excessive  and  continuous  drought  shade  trees  are  almost  leaf- 
less and  grass  and  vegetables  are  nearly  burned  up.  Mistimppi. — Fayette,  31st,  very 
severe  throughout  the  month;  all  crops  seriously  iigured;  pastares,  streams,  and  wells 
rapidly  drying  up.  Vicksburgh,  28th,  crops  severely  inj ured  from  long-continued  drought. 
New  Hawipehire. — ^Aubam,  31st,  drought  unusually  severe;  vegetation  rapidly  drying  up; 
form  crops  seriously  injured.  Nebraska. — Lincoln,  12th,  first  rain  for  several  weeks; 
crops  very  badly  damaged.  Clear  Creek,  29th,  eveiy thing  suffering  for  want  of  rain; 
&rm  crops  drying  up.  New  Jersey, — ^Freehold,  31st,  very  severe  throughout  the  month; 
roads  full  of  dust;  crops  seriously  damaged;  wells  and  streams  rapidly  drying  up. 
Somerville,  3l8t,  great  damage  to  the  com  and  potato  crops;  pastures  have  dried  up  to 
such  an  extent  that  farmers  are  obliged  to  feed  their  stock.  New  York. — Palermo,  3l8t,  a 
terrible  drought  prevailed  throughout  the  month;  crops  nearly  ruined;  stodL  sufferuig 
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for  water.  Aidenia,  31st,  garden  and  fiirm  crops  nearly  destrt^ed;  pastoreB  rapidly  dry- 
ing up.  Cooperstown,  31st,  month  nnnsaally  dry.  Waterbnigh,  31st,  vegetation  seri- 
onsly  damaged;  water  very  scarce.  Oswego,  3l8t,  veiy  serious  in  surrounding  country; 
no  rain  since  13th.  Buffido,  31st,  reports  nom  surrounding  country  state  that  there  will 
be  large  losses  in  all  iarm  crops;  grass  almost  entirely  burned  up.  Ninih  Carolina. — 
Weldon,  30ih,  everything  suffering  for  want  of  rain;  all  crops  seriously  ii\jured;  Roanoke 
River  has  fallen  so  low  that  it  can  be  waded  across.  Ohio. — Cincinnati,  2lBt,  a  tenible 
drought  still  continues;  vegetables  aro  entirely  mined,  but  there  is  stUl  hope  for  farm 
crops.  Knox  County,  31st,  farmers  compelled  to  drive  their  stock  long  distances  for 
water;  com  and  potato  crops  almost  a  failure;  pastures  drying  up,  causing  great  suffer-^ 
ing  among  stock  ;«no  rain  since  July  15th.  Fairfield  County,  31st,  drought  very  serious; 
com  and  potato  crops  nearly  ruined.  Champaign  County,  31st,  most  destmctive  within 
the  memory  of  the  oldest  inhabitant;  potatoes  almost  a  complete  failnro;  ^* pastures  are 
burned  up; ''  many  &thogs  have  died  for  want  of  water;  one  farmer  lost  seventeen. 
Clinton  County,  3l8tf  pastures  destroyed;  great  scarcity  of  water  for  fhrm  and  domestic 
purposes;  com,  half  a  crop.  Tuscarawas  County,  31st,  worst  drought  since  1838;  Tus- 
carawas River  lowest  for  many  years;  crops  and  stock  suffering  severely.  Perry  County, 
31st,  worst  since  1874;  pastures  dried  up;  com,  oats,  and  potatoes  nearly  ruined.  San- 
dusky, Columbiana,  Cmwford,  Allen,  Stark,  Wyandot,  Wayne,  and  Seneca  Counties^ 
31st,  drought  continues  without  abatement;  but  little  rain  for  the  past  six  weeks;  apples 
are  falling  off  and  rotting;  peaches  have  wilted  and  dried  on  the  trees;  com  and  potatoes 
a  complete  failure,  ground  too  hard  for  plowing.  Preble  County,  31st,  drought  impre- 
cedented;  water  cannot  be  obtained  without  the  greatest  difficulty;  all  crops  nearly  de- 
stroyed. Madison  County,  31st,  very  severe;  com,  oats,  potatoes,  and  fruits  destroyed. 
Athens  County,  31st,  most  dMnaging  for  years;  water  very  scarce.  Coshocton  County, 
31st,  no  abatement  in  the  long-continued  ^ught;  stock  and  crops  suffering  greatly. 
Morrow  County,  31st,  no  rain  for  several  weeks;  crops  nearly  destroyed.  Darke,  Lick- 
ing, Montgomery,  Washington,  Union,  Gallia,  Clermont,  Scioto,  and  Holmes  Counties, 
31st,  the  most  destructive  ever  experienced;  fiiirmers  selling  off  their  stock  because  there 
is  no  food  fbr  them ;  great  suffering  among  the  people  for  want  of  water.  Warren  County, 
31st,  most  destructive  and  continued  for  many  years;  scarcely  any  rain  for  the  past  four 
months;  com,  potato,  and  tobacco  crops  seriously  damaged;  many  hogs  have  died  for 
want  of  water ;  wellsand  streamsdry.  Butler  County,  31st,  worst  in  past  twenty-five  yeus; 
cattle  almost  in  a  starving  condition;  farmers  compelled  to  haul  water  for  many  miles. 
Picaway  County,  31st,  cattle  starviiig;  wells  and  streams  dry;  com  will  average  about 
half  a  crop ;  ' '  pastures  burned  np  ;* '  most  destmctive  since  1854.  Hancock  County,  Slst, 
crops  terribly  damaged ;  stock  suffering  for  want  of  water  and  pasture.  Brown  County, 
31st,  stock  suffering  dreadfully  fbr  want  of  water;  com,  oats,  and  potatoes  a  total  failure. 
Penninflvania. — ^Pittsburgh,  30th,  no  rain  for  past  seventeen  days,  and  during  the  entire 
month  the  precipitation  has  not  been  one  inch;  information  from  the  surrounding  conn- 
,  ties  shows  the  most  disastrous  drought  for  many  years;  the  rivers  are  lower  than  for  the 
past  ten  years.  Catawissa,  31st,  severest  drought  ever  known;  all  small  streams  rapidly 
drying  up  and  crops  suffering  terribly;  forest  trees  have  actually  died  for  want  of  moist- 
ure; suffering  on  every  hand  is  without  precedent  in  this  part  of  the  State.  Milton, 
31st,  most  destructive  ever  known;  many  wells  exhausted,  streams  dried  up,  and  people 
compelled  to  haul  water  long  distances;  com  crop  a  heavy  &ilure.  Erie,  31st,  no  rain 
since  13th;  Crops  severely  iigured.  Chambersburg,  3l8t,  drought  very  severe;  com 
will  yield  only  about  one-third  of  a  crop;  ground  baked  hard,  rendering  it  impossible  to 
plow.  Wellsborough,  31st,  wellsand  streams  drying  up;  potatoes,  com,  and  buckwheat 
nearly  ruined;  water  very  scarce.  South  Carolina. — Darlington,  5th,  most  disastrous 
effects  for  many  years;  pease,  potatoes,  and  corn  will  yield  hardly  half  a  crop;  wells, 
streams,  and  cisterns  dry;  stock  suffering SIverely.  Tennessee. — Columbia,  2d,  first  rain 
in  past  two  months;  whole  southern  part  of  State  suffering  severely;  crops  terribly  re- 
duced. Nashville,  2d,  surrounding  country  suffering  beyond  precedent;  springs  that 
were  never  known  to  &il,  or  hardly  diminish  the  usual  supply,  are  now  dry,  com  stand- 
ing in  the  fields  has  lost  aU  of  its  sap,  and  is  as  dxy  and  brown  as  if  cured  fbr  a 
year;  jmsturage  everywhere  is  parched  and  deprived  of  all  value  as  food;  Irish 
potatoes  are  worthless;  melons,  one  of  the  principal  products  of  the  State, 
completely  fiadled;  in  East  Nashville,  wagons,  carts,  and  expresses  busily  engaged 
in  hauling  water  from  the  Cumberland  River  for  use  in  the  city;  light  rains 
began  on  &e  4th,  mitigating  the  severity  of  the  past  dxy  spell.  Ashwood,  31st,  nnnsa- 
ally severe  drought  throughout  the  middle  portion  of  the  State;  not  sufficient  rain  to  lay 
the  dust  for  the  past  sixty-four  days;  from  the  10th  to  13th,  inclusive,  the  heat  was  so 
oppressive  that  it  seemed  as  if  the  air  came  in  blasts  from  a  fiimace.  ClarksTille,  3l8t,  do 
rain  has  fallen  during  the  month;  iigury  to  crops  ''immense;''  grass  ''entirely  burned 
up ;' '  wells  and  cisterns  dry;  water  for  stock  has  become  very  scarce,  and  only  large  streams 
are  running.     Texas. — Fort  McKavett,  19th,  this  section  of  country  has  suffered  fJrom 
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loDg-oontiiiaed  drought  dnring  most  of  the  summer  months;  vexy  little  rain  has  &llen 
for  the  past  four  weeks;  stock  men  complain  about  the  scarcity  of  grass,  even  in  lowland 
pastures.  Denison,  31st,  drought  in  this  section  is  unprecedented;  fruit  and  forest  trees 
dying  in  great  numbers;  the  earth  in  many  places  is  cracked  si^ciently  to  admit  small 
animals;  cattle  famishing  for  want  of  water,  and  stock  men  report  great  loss  in  the  herds; 
fimit  and  com  almost  a  total  fiulure;  cotton,  half  a  crop.  Brackettville,  20th,  great  sut- 
fering  from  want  of  rain;  cattle  dying;  31st,  sheep  men  state  that  unless  rain  soon  &lls 
their  losses  will  be  very  heavy.  Virffinia. — In  the  south  and  southwestern  portions  of 
the  State  there  have  been  but  two  or  three  light  rains  since  the  latter  part  of  May;  com 
and  grass  crops  a  complete  failure;  in  the  southwest  portion  the  grass  has  been  entirely 
destroyed,  and  graziers  compelled  to  cut  off  the  branches  of  trees  to  be  used  as  forage  tor 
stock;  there  has  been  no  such  season  since  the  great  drought  of  1806.  Richmond,  31st, 
a  very  severe  drought  still  continues  throughout  this  portion  of  the  State;  streams  are 
drying  up,  and  manufacturers  and  farmers  are  greatly  inconvenienced ;  James  River  lower 
than  for  the  past  fiJty  years;  tobacco  and  fall  crops  an  entire  failure;  the  dust  is  fearful. 
SnowviUe,  31st,  driest  month  ever  known  in  this  locality;  river  lower  than  ever  before 
known;  crops  and  stock  suffering  for  water.  Norfolk,  31st,  all  kinds  of  vegetation 
drying  up;  river  very  low;  never  before  within  the  memory  of  the  oldest  inhabitants  has 
Virginia  experienced  such  a  drought.  Lynchburgh,  31st,  the  long-<x)ntinued  and  unpre- 
cedented drought  has  irreparably  injured  crops;  in  the  southwestern  i)ortion  of  the  State, 
where  grazing  is  chiefly  carried  on,  the  com  crop  has  been  cut  for  use  as  fodder;  except  on 
bottom  lands  the  com  and  tobacco  crops  are  totally  lost.  West  Virginm. — Flemington,  21st, 
driest  month  ever  known ;  com  crop  badly  damaged ;  jmstures  drying  up.  Helvetia,  31st,  no 
rain  has  fidlen  since  the  13th;  monthly  rainfaU  smallest  (with  one  exception)  in  the  past 
five  years;  river  lower  than  ever  known  before.  Morgantown,  river  exceedingly  low; 
v^tation  suffering  severely.  21st,  com  crop  almost  a  total  &ilure.  26th,  vegetation 
dying;  water  in  river  lower  than  for  many  years.  29th,  river  bed  under  suspension  bridge 
nearly  dry. 

WINDS. 

The  prevailing  winds  during  the  month  of  August,  1881,  at  Signal  Service  stations  are 
shown  on  Chart  No.  II  by  arrows,  which  fly  with  the  wind.  In  the  Middle  Atlantic  States 
and  New  England,  southeast  to  southwest;  South  Atlantic  States,  northeasterly;  West 
Gulf  States  and  Texas,  east  and  southeast;  Lower  Lake  region,  northerly;  Upper  Mis- 
sissippi and  Lower  Missouri  Valleys,  southerly;  Northern  Plateau  and  Northern  Pacific 
Coast  regions,  northwesterly;  Soulliem  Plateau  and  Southern  Pacific  Coast  regions,  south- 
erly; el^ where,  variable. 

loial  movements  of  the  air.  — The  following  are  the  largest  total  movements  at  Signal  Serv- 
ice stations:  Mount  Washington,  18, 908  miles;  North  Platte,  11,795;  Portsmouth,  N.  C, 
11,330;  Hatteras,  10,681;  Moorhead,  Minn.,  0,646;  Kittyhawk,  9,618;  San  Frandsoo, 
9,409;  PortEads,  La.,  9,084;  Huron,  Dak.,  8,856;  Chincoteague,  Va.,  8,476;  FortKeogh, 
Mont.,  8,381;  New  Shoreham,  K.  I.,  8,278;  Dehiware  Breakwater,  8,233;  Fort  Buford, 
Dak.,  8,217;  Macon,  N.  C,  8,150;  Eagle  Rock,  Idaho,  8,123;  Dodge  aty,  8,039.  The 
smallest  are:  La  Mesilla,  N.  Mex.,  902;  Silver  City,  N.  Mex.,  1,306;  Phcenix,  Ariz., 
1,377;  Florence,  Ariz.,  1,729;  Lynchburg,  1,793;  Memphis,  1,910;  Uvalde,  Tex.,  2,051; 
Morgantown,  2,236;  Fredericksburg,  Tex.,  2,316;  Roseburg,  Or^.,  2,435;  Washington, 
2,543;  £1  Paso,  Tex.,  2,568;  Olympia,  2,624;  Lewiston,  Idaho,  2,671;  Red  Bluff,  Cal., 
2,679;  Springfield,  Mass.,  2,826;  Visalia,  Cal.,  2,828;  Pittsburgh,  2,917. 

High  vnnds. — ^Winds  of  50  miles  per  hour  and  over  were  rei)orted  as  follows:  On  sum- 
mit of  Mount  Washington,  5th,  6th,  7th,  9th  to  14th,  31st;  maximum  velocity  90 
miles,  NW.,  31st  Savannah,  80,  N.,  27th.  Indianola,  56,  N.,  6th.  Charleston,  54, 
N£.,  27th.  Bismarck,  50,  W.,  3d.  Delaware  Breakwater,  50,  SW.,  13th.  Smithville, 
N.  C,  50,  E.,  27th. 

Local  storms. — Minneapolis,  Minn.,  5th,  a  violent  northwest  storm  passed  over  the  cen- 
tral portion  of  the  State,  moving  thence  over  Western  Wisconsin,  committing  damage  in 
parts  of  Washington,  Pierce,  and  Dunn  Counties.  Many  buildings  were  blown  down  or 
unroofed,  hay  and  grain  stacks  scattered  for  miles  along  the  oourse  of  the  storm,  fences 
demolished,  and  telegraph  wires  broken.  Coney  Island,  N.'  Y.,  26th,  very  violent  wind 
storm,  sweeping  a  heavy  sea  over  the  marine  promenade,  causing  a  tremendous  surf,  and 
h&dlj  damaging  two  vessels.  Spencer,  Iowa,  5th,  about  4  p.  m.  dark  heavy  clouds  gath- 
ered rapidly  in  the  northwest  and  southw^,  and  moved  eastward  toward  a  common 
point.  Upon  meeting  the  clouds  could  be  seen  rolling  over  each  other  and  tumbling 
about  in  a  fearful  manner,  followed  soon  after  by  the  formation  of  a  long,  narrow  doud 
like  a  water-spout.  Twenty  buildings  were  blown  down  and  two  persons  killed.  Fields 
of  com  in  the  path  of  the  storm  were  left  as  fiat  as  if  rolled.  All  crops  were  beaten  into 
the  ground;  width  of  storm's  path  from  a  half  to  three-fourths  of  a  mile;  length  about 
25  miles.     Cleveland,  Ohio,  12th,  about  8  p.  m.  violent  wind  storm  visited  the  east  side 
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of  the  city;  roof  of  the  union  freight  depot  torn  off,  a  heavy  timber  20  feet  long  and  9 
inches  square  was  carried  60  feet;  three  pinnacles  from  Saint  PanPs  Chnrch  blown  down; 
fences,  shade  trees,  awningps,  and  chimneys  were  quite  generally  damaged,  and  in  many 
cases  completely  demolished;  lumber  piles  were  scattered  in  every  direction;  the  lake  as 
far  as  the  eye  could  reach  was  lashed  into  a  foaming  mass,  causing  considerable  damage 
to  vessels;  sailors  along  the  docks  stated  that  the  squall  was  the  most  violent  for  many 
years.  Peteisburgh,  Va.,  13th,  about  5  p.  m.,  heaviest  storm  for  years;  rain  fell  in  tor- 
rents, and  the  wind  reached  an  estimated  velocity  of  over  60  miles  per  hour;  many  build- 
ings were  unroofed  and  others  demolished;  trees,  lences^  signs,  awnings,  and  chimneys 
were  destroyed  in  various  parts  of  the  city;  beyond  the  city  the  loss  to  &merB  from  dam- 
age to  their  crops  and  orchards  was  very  great.  Franklin,  N.  C. ,  13th,  very  violent  south- 
west storm;  path  of  destruction  from  1  to  1}  miles  wide.  Chambersbuigh,  Pa.,  13th, 
1.60  p.  m.,  violent  southwest  storm;  several  houses  and  one  church  demolished;  many 
buildings  were  unroofed;  trees  and  fences  were  blown  down  throughout  the  course  of  the 
storm.  Milton,  Pa.,  6th,  violent  southwest  storm;  several  buildings  and  also  fences  and 
tree&  blown  down;  path  of  destruction  narrow.  Fort  Barrancas,  Fla.,  3d,  violent  gale 
with  heavy  and  continuous  rain;  trees  uprooted,  buildings  unroofed,  and  two  venels 
driven  upon  the  beach  and  completely  wrecked. 

BELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland 74  to  90;  Middle  Athintic  States,  54  to  84;  South  Atlantic  States,  56  to  82;  East- 
ern Gulf  States,  66  to  78;  Western  Gulf  States,  50  to  80;  Ohio  Valley  and  Tennessee,  52 
to  69;  Lower  liake  region,  62  to  71;  Upper  Lake  region,  64  to  79;  extreme  Northwest, 
60  to  66;  Upper  Mississippi  Valley,  53  to  80;  Lower  Missouri  Valley,  56  to  79;  Northern 
Slope,  35  to  57;  Middle  Slope,  55  to  76;  Southern  Slope,  48  to  67;  Rio  Grande  Valley,  54 
to  64;  Southern  Plateau,  55  to  71 ;  Middle  Plateau,  24  to 37;  Northern  Plateau,  32 to  62; 
North  Pacific  Coast  r^on,  63  to  77;  Middle  Pacific  Coast  r^on,  35  to  79;  South  Pacific 
Coast  region,  50  to  73. 

VBBIFICATI0N8. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  August,  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percentage 
of  verifications  to  be  88.8  per  cent.  The  percentage  for  the  four  elements  are:  Weather, 
68.4;  wind,  85.4;  temperature,  91.4;  barometer,  90.1  percent.  By  geographical  districts 
they  are:  For  New  England,  89.7;  Middle  Atlantic  States,  90.3;  South  Athmtic  States, 
91.3;  Eastern  Gulf  States,  91.7;  Western  Gulf  States,  95.1;  Lower  Lake  region,  92.7; 
Upper  Lake  region,  87.0;  Tenneseee  and  Ohio  Valley,  88.7;  Upper  Mississippi  Valley, 
80.7;  Lower  Missouri  Valley,  80.1;  Northern  Pacific  Coast  r^on,  67.9;  Centnd  Pacific 
Coast  r^on,  100.0;  Southern  Pacific  Coast  region,  100.0.  There  were  92  omissions  to 
predict  (49  being  due  to  the  absence  of  reports  from  the  Pacific  coast)  out  of  3,813,  or 
2.4  per  cent.  Of  the  3,721  predictions  that  have  been  made,  100,  or  2.68  per  cent,  are 
considered  to  have  entirely  miled;  71,  or  1.91  per  cent.,  were  one-fourth  verified;  414,  or 
11.13  per  cent.,  were  one-half  verified;  229,  or  6.15  percent,  were  three-fourths  verified; 
2,907,  or  78.13  per  cent,  were  fully  verified,  so  &r  as  can  be  ascertained  from  the  tri- 
daily  reports. 

Ckiutionary  8t<7nate.—NSixty  cautionary  signals  were  displayed  during  the  month,  of  which 
45,  or  75.0  per  cent,  were  fully  justified  by  winds  of  25  miles  per  hour  or  over,  at  or 
within  a  radius  of  100  miles  of  the  station.  No  ofi^-«hore  signals  were  displayed.  The 
above  does  not  include  signals  ordered  at  display  stations  where  the  velocity  is  only  esti- 
mated. Seventy-six  winds  of  25  miles  or  over  were  reported  for  which  no  signals  were 
ordered.     Fourteen  signals  were  ordered  late. 

NAVIGATION. 

Stage  of  water  in  rivers. — ^In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations  during  the 
month  of  August,  1881.  Throughout  the  country  the  rivers  have  been  extremely  low 
during  the  month.  In  no  instance  have  they  reached  the  danger  line,  or  within  six  feet 
of  it.  The  position  of  the  highest  water  with  respect  to  the  danger  point  in  the  various 
rivers  is  shown  as  follows:  Figures  indicate  the  depression  of  highest  water  in  feet  and 
inches  below  tlie  danger  line.  Red  River,  28  feet;  Missouri,  7  feet  5  inches  to  14  feet  4 
inches;  Mississippi,  6  feet  5  inches  to  27  feet  10  inches;  Ohio,  18  feet  to  40  feet  7  inches; 
Cumberland,  39  feet  4  inches;  Tennessee,  27  feet  8  inches;  Monongahela,  26  feet 4  inches 
to  27  feet. 

Floods, — Mobile,  2d,  very  heavy  rains  continuing  up  to  night  of  the  5th;  streets  and 
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boTDises  flooded,  causing  considerable  damage;  the  counties  of  Bald'win  and  Conecnh, 
across  Mobile  Bay  to  the  eastwud,  were  almost  completely  inundated;  travel  on  the 
Louisville  and  Nashville  Bailioad  seriously  impeded  by  heavy  washouts;  along  some  por- 
tions of  the  track  water  so  deep  that  tlie  work  of  repairing  could  not  be  prosecuted ;  sev- 
eral small  vessels  wrecked  on  the  bay.  Pensaoola)  Fla.,  2d,  remarkably  heavy  rains; 
15.80  inches  fell  from  the  morning  of  the  2d  to  the  morning  of  the  5th;  Pensacola  Rail- 
road badly  washed  in  several  places;  all  communication  closed;  in  the  west  Florida  coun- 
ties the  country  is  inundated  for  miles;  sevend  vessels  wrecked  along  the  Gulf  coast. 
Corpus  Christi,  Tex.,  Slst,  unusually  heavy  rain;  streets  and  basements  flooded;  consid- 
erable damage  to  property.  Visalia,  ObJ.,  8th,  heavy  rains  in  mountains,  flooding  all 
the  neighboring  streams.  Silver  City  N.  Mez.,  7th,  very  heavy  rain;  sti;^t8  flooded; 
15th,  floods  fiN>m  mountain  streams  doing  considerable  damage;  20th,  streets  flooded. 
Phcenix,  Ariz.,  17th,  very  destructive  in  Salt  River  Valley;  loss  to  seeded  grain  esti- 
mated at  $60,000;  mail  and  all  other  communications  interrupted.  Laredo,  Tex.,  19th, 
heavy  rains;  river  flooded;  property  removed  to  safer  places.  Colorado. — Denver,  20th, 
the  extensive  and  heavy  rains  of  the  past  few  days  caused  great  loss  to  property  in  the 
oentral  portion  of  the  State;  the  railroad  companies  suffered  the  greatest  damage,  nearly 
every  road  in  the  State  experiencing  heavy  washouts  or  the  loss  of  bridges;  some  of  the 
washouts  extended  for  a  continuous  length  of  five  miles.  Montgomery,  Ala.,  3d,  several 
heavy  washouts  on  the  Louisville  and  Nashville  Railroad;  no  trains  arrived  from  New 
Orleans  for  36  hours;  the  heavy  and  continuous  rains  of  the  week  caused  serious  damage 
to  crops,  particularly  cotton.  Dunlap,  Tenn.,  15th,  very  heavy  rains  throughout  Sequa- 
chie  County;  bridges  destroyed  and  fields  badly  washed. 

Waier'Bjpouta, — Smithville,  N.  C,  14th,  about  4  feet  in  diameter,  moved  over  Oak  Isl- 
and from  SW.  to  N£.  Port  Bads,  14th,  two  water-spouts  formed  under  a  cumulo-stratus 
doud,  which  at  the  time  was  moving  southward  over  the  Gulf. 

Cioud  burst, — Central  City,  Gilpin  County,  Colorado,  8th,  about  4  p.  m.,  a  dark,  heavy 
storm  cloud  approached  fiN>m  the  west,  accompanied  by  incessant  thunder  and  lightning 
and  a  most  terrible  roar.  The  noise  increased  in  intensity  as  the  cloud  drew  nearer, 
when  suddenly  a  large  volume  of  water,  4  to  6  feet  deep,  came  rushing  down  Eurieka  and 
Nevada  streets,  carrying  everything  before  it.  Heavy  teams  standing  in  the  streets  were 
overturned  and  carried  down  with  the  rushing  current,  and  bowlders  weighing  over  six 
hundred  pounds  were  rolled  along  like  pebbles.  The  whole  length  of  the  valley,  from 
Nevadaville  to  £urekx^  presented  a  terrible  scene  of  desolation.  Roadways  in  many 
places  were  cut  to  a  depth  of  six  feet,  and  for  a  length  of  several  hundred  yards.  At 
points  between  Central  City  and  Blackhawk  the  deMa  was  piled  to  a  height  of  twenty- 
five  feet.  For  long  distances  sand  was  gathered  in  heaps  flx>m  4  to  6  feet  deep.  Many 
houses  were  washS  away  and  stores  flowed;  in  the  latter  several  feet  of  sand  and  mud 
were  deposited.  Loss  in  general  estimated  at  $60,000.  At  Idaho  Springs  the  storm  was 
the  severest  ever  experienced;  several  houses  were  carried  away  in  Virginia  caflon;  many 
railioad  and  county  bridges  between  the  forks  of  the  creek  and  the  town  were  swept  away; 
nearly  all  the  houses  in  the  business  part  of  the  town  were  flooded,  and  the  stores  badly 
danoaged  by  water  and  mud;  estimated  damage  in  town,  $20,000;  the  damage  to  the 
railroad  between  Idaho  Springs  and  Floyd  Hill  was  so  great  that  it  required  the  labor  of 
one  hundred  men  forty-eight  hours  to  complete  repairs.  Salt  Lake  City,  14th,  sixty 
miles  south  of  station  on  American  Fork  cafion;  houses,  goods,  and  trees  were  carried 
away.  Wickenburg,  Ariz.,  6th,  north  of  station  on  the  Passayampa  River;  at  sunset 
the  bed  of  this  stream  was  perfectly  dry,  but  before  lip.  ni.  water  was  running  over  a 
width  of  nearly  a  mile,  from  2  to  15  feet  deep,  and  with  a  current  estimated  at  ten  miles 
per  hour;  several  teams  were  wrecked,  and  the  loss  of  freight  was  estimated  at  from 
$7,000  to  $10,000;  7th,  at  noon  the  river  was  again  dry. 

High  <uie9.*— Mobile,  3d,  causing  serious  damage.  Smithville,  21st-,  bath-houses  swept 
away,  wind  blew  at  the  rate  of  84  miles  per  hour  for  about  five  minutes;  considerable 
danouige  to  the  engineers'  works  on  Smith's  Island.  Key  West,  16th;  Portsmouth,  N. 
C.  25th,  26th;  Charleston,  27th. 

TEMPEBATUBE  OF  WATER. 

The  temperature  of  water  ^  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  jx)  sickness  of  observer,  observations  wanting  at 
Punta  Rassa  on  the  14th. 

ATMOSPHEBIC  ELBCTBICITY. 

Thunder'SlorfM, — In  the  various  districts  they  were  reported  on  the  following  dates: 
New  England,  1st,  2d,  4th  to  7th,  9th,  12th,  13th,  19th,  2l8t,  27th;  Middle  AtlanticStates, 
Ist,  2d,  6th  to  8th,  10th,  12th,  13th,  15th^lst,  22d;  South  Atlantic  States,  2d,  3d,  6th 
to  11th,  13th  to  15th,  20th  to  22d,  30th;  Florida  Peninsula,  Ist,  2d,  4th  to  10th,  14th, 
19th,  22d,  23d  to  25th,  29th;  Eastern  Gulf  States,  2d  to  7th,  10th  to  15th,  20th  to  25th, 
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30th;  Western  Gulf  States,  6th  to  7th,  9th,  11th,  12th,  14th  to  16th,  20th  to  23d,  25th, 
27th,  30th,  31st;  Ohio  Valley  and  Tennessee,  4th  to  9th,  11th  to  14th,  Idth  to  2l8t,  23d 
to  26th,  29th  to  31st;  Lower  Lake  region,  1st,  2d,  6th,  7th,  9th,  10th,  12th,  31st;  Upper 
Lake  region,  2d  to  6th,  9th,  11th,  12th,  16th,  19th,  25th,  26th,  31st;  extreme  Northwest, 
Ist,  4th,  8th,  10th,  16th,  21st,  22d,  26th,  28th,  29th;  Upper  Mississippi  Valley,  2d  to 
6th,  11th  to  13th,  16th  to  18th,  .20th,  23d  to  26th,  29th  to  31st;  Lower  Missouri  Valley, 
1st,  2d,  5th  to  7th,  9th,  12th,  15th  to  19th,  21st  to  31st;  Northern  Slope,  2d,  4th,  7th  to 
14th,  16th,  19th,  21st,  25th  to  31st;  Middle  Slope,  1st  to7tt\,  9th,  14th,  19th,  21st  to  3l8t; 
Southern  Slope,  1st  to  6th,  8th,  12th,  13th,  14th,  16th,  18th,  20th,  21st  to  23d,  28th  to 
30th,  31st;  Rio  Grande  Valley,  1st,  2d,  6th,  7th,  9th,  12tb,  13th  to  15th,  19th,  20th,  22d, 
23d,  30th,  31st;  Southern  Plateau,  Ist  to  20th,  22d  to  25th,  27th,  28th;  Middle  Plateau, 
4th,  6th,  7th,  9th  to  11th,  14th,  16th,  18th;  Northern  Plateau,  4th,  7th,  13th,  14th,  16th, 
18th,  20thj  21st,  24th,  26th,  28th,  29th;  North  Pacific  Coast  region,  13th,  26th,  30th; 
South  Pacific  Coast  region,  5th  to  11th. 

Atmospheric  dectricUjf interfering  wUhtdegraphic  communication. — ^Fort  Missoula,  Mont., 
18th;  Umatilla,  7th;  Prescott,  7th;  Pikers  Peak,  2l8t;  lightning  arrester  and  grounding 
badly  damaged;  Jacksborough,  Tex.,  28th;  Stockton,  Tex.,  22d,  23d;  Fort  Sill,  Ist, 
4th,  5th,  6th,  18th,  28th,  30th;  Fort  Bennett,  29th;  Mason  and  Fredeiicksbuig,  Tex., 
23d. 

AuroroB, — ^There  were  no  consecutive  displays  reported  between  New  England  and  the 
Northwest  during  the  month.  At  isolated  stations  the  following  observations  were  re- 
ported: Eastport,  24th,  10.30  p.  m.;  Gardiner,  Me.,  20th,  9  p.  m.;  Newport,  Vt.,  24th; 
Strafford,  Vt.,  8th,  9  p.  m.;  Embarrass,  Wis.,  20th,  11  p.  m.;  Duluth,  13th,  11  p.  m.; 
24th,  9.30  p.  m.;  aintou,  Iowa,  7th,  1.30  a.  m.;  Clear  Creek,  Nebr.,  19th,  24th,  25th, 
very  &int;  Saint  Vincent,  5th,  9.30  p.  m.,  single  ardi;  12th,  10  p.  m.,  bright  arch,  alti- 
tude 10^,  dark  segment;  18th,  10  p.  m.,  faint  diffuse  light;  20th,  10  p.  m.,  a  few  long 
streamers,  fiiint,  and  of  short  duration;  23d,  from  8.30  to  9.40  p.  m. ;  24th,  9.40  p.  m., 
faint;  26th,  8.30  p.  m.,  bright,  without  streamers;  Bismarck,  20th,  8.30  p.  m.,  fidnt 
streamers;  Fort  Stevenson,  Bak.,  20th;  Fort  Keogh,  Mont.,  19th,  11.30  p.  m.,  difiVise 
light;  Springfield,  Mass.,  20th,  11  p.  m.,  beautiful  display,  lasting  nearly  half  an  hour. 

Zodiacal  %A<.-~Mobile,  15th;  NashviUe,  1st,  14th,  16th,  17th,  22d,  24th,  25th,  26tJi, 
27th;  Monticello,  Iowa,  21st,  22d. 

OPTICAL  PHENOMENA. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  8th,  10th,  12th,  14th;  Middle  Atlantic  States,  8th,  11th,  12th,  31st;  South  At- 
lantic States,  3d,  8th,  11th,  12th,  13th,  26th;  Florida  Peninsula,  2d,  3d,  5th,  10th;  East- 
em  Gulf  States,  1st  2d,  4th,  6th,  9th;  Western  Gulf  States,  Indianola,  10th,  11th;  Ohio 
Valley  and  Tennessee,  5th,  8th,  9th,  10th,  lltiti,  14th;  Lower  Lake  region,  Sandusky, 
8th,  11th;  Upper  Mississippi  Valley,  La  Crosse,  12th;  extreme  Northwest,  Moorehead, 
28th;  Middle  Slope,  2d,  10th;  Southern  Plateau,  lst,^3d,  5th;  Middle  Plateau,  Salt  Lake 
City,  6th;  California,  Poway,  5th. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  7th,  26th,  28th;  Middle  Atlantic  States,  1st,  8th,  12th,  13th,  26th;  South 
Atlantic  States,  2d,  16th;  Florida  Peninsula,  9th,  15th;  Eastern  Guli' States,  14th,  18th; 
Ohio  Valley  and  Tennessee,  1st,  3d,  8th,  10th,  19th,  24th,  27th;  Lower  Lake  region, 
8th.  24th,  26th;  Upper  Lake  region,  Alpena,  25th;  Upper  Mississippi  Valley,  9th,  10th, 
11th,  12th,  13th,  16th.  17th,  23d,  24th,  26th,  28th,  29th;  Mwsouri  Valley,  Huron,  Dak., 
29th;  Middle  Slope,  2d,  25th,  29th;  Southern  Slope,  Fort  Davis,  Tex.,  20th;  Kio Grande, 
Valley,  5th,  7th;  Northern  Plateau,  Umatilla,  1st;  North  Pacific  Coast  region,  Portland, 
3d. 

Mra^e.— Indianola,  14th  to  18th,  22d  to  29th.  Grand  Haven,  20th,  having  the  ap- 
pearance of  a  city  on  the  opposite  side  of  the  lake,  outlines  very  distinct;  the  roofs  of 
houses  and  church  steeples  were  plainly  discernible;  phenomenon  lasted  about  fifteen 
minutes.  New  Haven,  8th,  16th,  17th,  on  Faulkner's  Island;  spars  and  rigging  of  pass- 
ing vessels  towered  to  an  unusual  height. 

MISCELLANEOUS  PHENOMENA. 

Polar  5aiu{8.— Portland,  Oreg.,  5th,  6th,  8th;  New  Corydon,  Ind.,  1st,  4th,  10th,  15th, 
16th,  23d,  24th;  Clinton,  Iowa,  17th;  Fayette,  Miss.,  12th,  17th,  24tli;  aear  Creek, 
Nebr.,  3d,  23d;  Freehold,  N.  J.,  14th,  25th;  Albany,  N.  H.,  4th. 

Meteors. — Campo,  Cal.,  Ist,  11th;  Los  Angeles,  23d,  8  p.  m.,  seemingly  about  half  the 
size  of  the  full  moon;  passed  slowly  across  the  sky  from  BE.  to  BW.,  and  bnrstcd  into  a 
thousand  brilliant  particles  resembling  the  explosion  of  a  huge  rocket.  The  sky  was 
brightly  illuminated  during  its  passage.    Boise  City,  10th,  15th,  26th.    Yuma,  24th, 
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2801.  Fort  Camming,  22d,  Beadwood^  13th,  yery  brilliant.  Fort  Shaw,  5th.  Fort 
Keogh,6ih.  Fort  AasiDmhoine.  11th.  Uvalde,  28th.  Huron,  Dak. ,  18th.  Davenport, 
13th,  14th,  2l8t,  22d,  23d.  Baffalo,  9th.  Columbus,  11th,  14th.  Life-Saving  Station, 
No.  d,  N.  C,  2d,  8th,  11th.  New  London,  10th,  11th.  Fort  Union,  N.  Mex.,  2eth. 
Princeton,  Cal.,  6th,  very  Urge  and  brilliant.  Rio  Vista,  Cal.,  9th,  19th,  illuminating 
the  heavens  like  a  flash  of  lightning.  Anna,  111.,  2l8t.  Charleston,  111.,  12th,  15th, 
17th,  18th,  25th,  28th.  Swanwick,  Ul.,  4th,  5th,  6th,  16th,  28th.  New  Corydon,  Ind., 
5th.  Vevay,  Ind.,  1st,  3d,  16th.  Montioello,  Iowa,  1st,  20th.  Muscatine,  Iowa,  24th. 
Topeka,  Kons.,  6th,  7th,  14th,  20th.  Point  Pleasant,  La.,  12th,  14th,  16th,  24th. 
Woodstock,  Md.,  8th,  24th,  25th,  26th.  Rowe,  Mass.,  16th,  i^.  Fall  River,  Mass., 
11th,  22d.  Fayette,  Miss.,  2d,  3d,  10th.  Clear  Creek,  Nebr.,  Ist.  Genoa,  Nebr.,  16th, 
17th.  Freehold,  N.  J.,  11th,  14th.  Vineland,  N.  J.,  9th.  Waterburgh,  N.  Y.,  22d. 
Ellsworth,  N.  C,  13th.  Jacksonburg,  Ohio,  9th  to  15th,  30th.  Wooster,  Ohio,  9th. 
FftUsington,  Pa.,  6th.  Statesburgh,  S.  C,  2d,  3d,  6th,  8th,  10th,  11th,  12th,  15th,  17th, 
20th,  22d,  23d,  24th,  29th.  30th.  31st.  Austin,  Tenn.,  14th,  16th,  28th.  Beloit,  Wis., 
4th,  11th,  21st,  28th. 

JPrakie  and  forest  fires. — From  Flint  to  Port  Huron,  Mich.,  31st,  fires  raging  in  fields, 
Ibrests,  and  swamps;  in  nearly  eyery  section  of  the  State  more  or  less  damage  has  been 
done;  along  the  lake  shore  north  of  Fort  Gratiot  the  smoke  was  almost  stifUng,  and  in 
Port  Huron  for  the  past  three  days  it  has  been  so  thick  as  to  seriously  interfere  with 
business.  Independence,  Kans.,  13th  to  31st,  raged  with  great  fierceness.  Fayette, 
Miss.,  S^h.  Freehold,  N.  J.,  2l8t  to  31st;  air  filled  with  smoke  for  many  miles.  Atco, 
N.  J.,  26th,  very  extensive.  Carson  City,  Nev.,  13th  to  16th.  New  Corydon,  Ind.,  22d, 
23d.  Fort  Missoula,  Mont. ,  21st  to  24th.  Dayton,  Wash. ,  19th,  25th.  Salt  Lake  City, 
3d,  in  mountains  southeast  of  city.  Fort  Custer,  18th  to  28th.  Fort  Keogh,  10th  to 
24th.  Fort  Assinniboine,  22d  to  28th.  Superior  City,  Mont.,  19th  to  22d.  Fort  Gib- 
son, 13th  to  29th.  Fort  Griffin,  20th.  Stockton,  25th,  26th,  27th.  Fort  SiU,  27th. 
Jacksborongh,  22d  to  28th.  Clarksville,  Tenn.,  12th,  heavy  fires  along  the  south  side 
of  the  Cumberland  River;  large  loss  to  fences,  timber,  and  crops.  Petoskey,  Mich.,  4th, 
woods  along  the  C.  and  G.  T.  Railroad  burning  fearfully;  city  filled  with  ofiensive 
smoke.  West  Branch,  Mich.,  5th,  forests  on  fire  along  the  line  of  the  Mackinaw  divis- 
ion of  the  Michigan  Central  Railroad;  3,000  telegraph  poles  and  8,000  fence  posts 
burned;  all  railroad  communication  cut  off  and  thousands  of  dollars'  worth  of  standing 
timber  destroyed.  Tuscola  County,  Mich.,  11th,  the  damage  by  fires  will  reach  many 
thousands  of  dollars;  timber  and  fences  met  with  wholesale  destruction;  in  several  in- 
stances &nn  buOdings  wero  destroyed,  entailing  heavy  loss;  in  the  northern  townships 
several  lives  wero  lost.  Emmet,  Mich.,  31st,  heavy  fires  raging  without  abatement; 
farmers  obliged  to  leave  work  and  fight  for  the  preservation  of  their  homes.  Pana,  HI., 
3l8t,  grass  and  fencing  destroyed,  incurring  a  laige  loss.  Tuscola,  111.,  31st,  extensive, 
loss  to  grain  stacks  and  fencing,  $3,000.  Province  of  Ontario,  Can.,  31st,  bush  fires 
widely  prevalent  and  causing  great  daniage.  Bay  City,  Mich.,  5th,  raging  about  the 
city  in  every  direction;  for  a  hundred  miles  to  the  north,  fences,  bnildingR^  and  timber 
destroyed  in  vast  quantities;  railroad  travel  stopped;  dty  enveloped  in  dense  smoke  and 
the  air  filled  with  burned  leaves  and  ashes.  Clinton  County,  Ohio,  31st,  much  fencing 
and  many  hay  and  grain  stacks  destroyed.  Eagle  Pass,  19th;  Brackettville,  26th;  Lit- 
tle Rock,  17th;  Escuiaba,  1st;  Oswego,  31st,  very  numerous;  Morgantown,  28th,  dense 
smoke  fbom  forest  fires. 

Earthquakes, — Santa  Barbara,  Cal.,  30th,  7  p.  m.,  two  slight  shocks;  course  of  move- 
ment north  to  south;  no  destruction.  Umatilla,  Oreg.,  9th,  a  volcanic  eruption  took 
place  from  the  side  of  a  mountain  situated  south  of  the  South  Fork  of  Clearwater  River, 
about  twenty  miles  east  of  Mount  Idaho,  and  a  column  of  fire  and  smoke  was  thrown 
upwards  to  a  height  of  several  hundred  feet. 

Sunsets, — ^The  characteristics  of  the  sky  at  sunset  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours  have  b^en  observed  at  all  Signal  Service  stations. 
Reports  from  181  stations  show  5,585  observations  to  havej)een  mi^e,  of  whidi  29  were 
reported  doubtful;  of  the  remainder,  5,556,  or  85.0  per  cent.,  were  followed  by  the  ex- 
pected weather. 
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aunspoia.-^The  fbUowing  record  of  observatdons,  made  by  Mr.  D.  P.  Todd,  Aflsistanty 
haa  been  forwarded  by  Profl  S.  Newcomb,  United  States  Navy,  Superintendent,  Naati- 
cal  Almanac  Office,  Washington,  D  C. : 


No.  of  new— 

Disappeared  by 
Bolar  rotation. 

Reappeared  by 
Bolar  rotation. 

Total  number 
visible. 

Datb— 

Auffust,  1881. 

1 
1 

1 

1 

O 

1 

1 

1 

1 

O 

1 

Remarka. 

2.7  a.  m 

3. 8  a.  m 

4, 8  a.  m 

5, 5  p.  m 

6, 8a.m 

8, 7  a.  m 

9, 7a.m 

10. 8  a.  m 

ll,8a.m 

18,  8  a.  m 

14.9  a.  m 

15,  9  a.  m 

16,  7  a.  m 

17, 8  a.  m 

21. 10  a.  m 

8 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 

1 
1 
1 
1 

0 
0 

1 

0 
3 

10 
0 
0 
0 
6 
1 
0 
0 
7 

8 

0 
0 

8 

6 

4 
25t 
15 
10 
20 

30f 

lot 

2 
0 
2 
2 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 

15 
5 
8 
6 
0 
0 
0 
0 
0 
4 
6 
0 
0 
0 

8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 
8 
5 
8 
8 
4 
8 
3 
4 
.        2 
1 
0 
0 
1 
1 
2 
3 
2 
2 
3 

3 

G 

40t 

85 

25t 

19 

25 

26 

20 

20 

15 

8 

8 

0 

0 

8 

6 

• 
• 

22.7  a.  m 

23,  9  a.  m 

24,  8  p.  m 

25,  7a.m 

27, 8a.m 

28,  8a.m 

29.8  a.m...:.. 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 

2 

0 
0 
0 
0 
0 

0 

5 

10 

86t 

50f 

60 

80 

UOf 

120t 

small. 
Many  of  (ho  spots 
small. 

tApprozimated. 


Faculse  were  seen  at  the  time  of  every  observation. 


Mr.  D.  Trowbridge,  at  Waterbnrgh,  N.  Y.,  reports  as  follows;  2d,  2  groups,  5  spots,  1 
gronp  near  east  maigin  appeared  by  rotation,  facnlee  in  west;  ^,  2  groups  (same  as  ob- 
serve on  2d),  3  spots;  4th,  3  groups,  8  spots,  one  new  faint  group,  4  spots  near  east 
margin;  5th,  2  groups,  3  spots,  1  group  disappeared  by  rotation;  6th,  2  groups  (same  as 
observed  on  5tbji,  6  spots:  8th,  2  groups  (same  asobserved  on  6th),  5  spots;  10th,  2  groups 
(same  as  observed  on  8th),  4  spots;  11th,  3  groups,  5  spots,  2  faint  groups,  new  one  gone 
out;  12th,  2  groups,  2  spots;  13th  to  16th,  none  visible;  17th,  1  group,  2  spots  north  of 
middle  of  disk  appeared  since  morning  of  16th;  18th,  1  group  (same  as  observed  on 
17th),  2  spots,  somewhat  brighter;  19th,  1  group  (same  as  observed  on  18th),  1  spot; 
20th,  2  groups,  1  new,  appeared  by  rotation,  2  spots;  23d,  2  groups,  7  spots,  one  fine  new 
group,  5  spots,  appeared  by  rotation;  24th,  2  groups  (same  as  observed  on  23d),  9  spots; 
26th,  5  groups,  16  spots,  one  of  the  groups  observed  on  the  24th  has  divided  into  3,  or 
2  new  groups  have  appeared;  1  £unt  spot  near  middle  of  disk  has  appeared  since  24th; 
27th,  5  groups,  17  spots,  1  group  appeared  by  rotation;  28th,  4  groups,  16  spots,  some 
changes  since  24th;  29th,  4  groups,  15  spots,  1  new  group,  appeued  by  rotation;  30tli, 
7  groups,  2  of  them  new,  25  spots,  1  has  appeared  and  1  disappeared  by  rotation;  31st,  7 
groups,  20  spots.  Mr.  H.  D.  Gowey,  at  North  Lewisburgh,  Ohio,  reports;  sun  spots 
were  observed  eveiy  day  during  the  month,  except  on  the  14th  and  15th.  The  laigest 
were  seen  on  the  Ist  and  3d;  they  were  most  nomerons  from  25th  to  31st. 

Published  by  order  of  the  Secrotaiy  of  War. 

W.  B.  HAZEN, 
Briff.  <&  Bvt,  Maj,  QenH,,  Chief  Signal  Officer,  U,  8,  A, 
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APPENDIX    No.    78. 

MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1881. 

INTBODUCnON. 

In  preparing  this  Review  the  following  data,  received  np  to  October  20,  have  been  nsed, 
viz,  the  r^^olar  tri-daily  weather  charts,  contaming  the  data  of  simultaneous  observations 
taken  at  131  Signal  Service  stations  and  15  Canadian  stations,  as  telegraphed  to  this  office; 
195  monthly  journals  and  166  monthly  means  firom  the  former,  and  15  monthly  means 
fiom^he  latter;  216  monthly  registeis  from  voluntary  observers;  56  monthly  registers 
from  United  States  Army  post  surgeons;  marine  records;  international  simultaneous  ob- 
servations; monthly  reports  from  the  local  weather  services  of  Iowa,  Nebraska,  and  Mis- 
souri, and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts;  special 
reports. 

BABOMETBIO  PBE8SUBX. 

• 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  September,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II. 
The  area  of  lowest  pressure  covers  the  nothem  portions  of  the  Upper  Mississippi  and  Mis- 
souri Valleys,  in  which  regions  the  greatest  departures  from  the  normal  for  the  month 
occur  J  within  this  territoiy  the  pressure  ranges  from  29.87  to  29.93.  An  area  of  29.90 
prevails  over  Califomia,  mean  pressure  ranging  from  29.84  to  29. 92.  The  area  of  highest 
mean  pressure  embraces  the  central  and  western  portions  of  the  South  Atlantic  States, 
extending  thence  northeastward  along  the  Mid^e  Atlantic,  New  England,  and  Nova 
Scotia  coasts;  barometer  ranging  from  30.08  to  30.16.  Compared  with  the  preceding 
month  the  pressure  i^  everywhere  higher,  by  from  0.02  to  0.15  indi,  except  in  the  Upper 
Mississippi  and  Missouri  Valleys,  and  in  Cali£)mia,  where  the  faHl  is  from  0.01  to  0.10 
inclL 

Departures  from  the  normal  values  for  the  month, — Compared  with  the  means  for  previous 
years  the  mean  pressure  of  the  present  month  is  everywhere  below  the  normal,  from  0.01 
to  0. 18  inch,  except  at  scattering  stations  along  the  Atlantic  coast  where  the  excess  ranges 
from  0.01  to  0.09  inch.  The  regions  of  greatest  deficiency  are  found  in  the  Upper  Mis- 
sissippi and  Missouri  Valleys  and  in  the  Southern  Pacific  Coast  r^on.  Stations  report- 
ing a  normal  condition  are  as  follows:  Key  West,  Baltimore,  Philadelphia,  Washington, 
and  Knoxvillej  those  reporting  a  departure  of  but  0.01  inch:  Charleston,  Norfolk,  Mont- 
gomery, Wilmmgton,  Savann^,  Augusta,  Atlanta,  Cincinnati,  BuffiJo,  Detroit,  Qalves- 
ton,  Shreveport,  Red  Bluff,  and  Pioche. 

Barometric  ranges. — ^The  range  of  pressure  for  the  month  has  generally  varied  fix)m  0.5 
to  0.7  inch,  and  in  the  extremes  from  0.23  inch  at  Key  West  to  1.03  and  1.09  inches  at 
Wilmington  and  Smith ville,  respectively.  Throughout  the  several  districts  the  monthly 
barometric  range  varied  as  follows:  New  England,  0.52  inch  on  summit  of  Mount  Wash- 
ington to  0.84  inch  at  Eastport;  Middle  Atlantic  States,  0.39  at  Cape  May  to  0.6  at 
Albany;  South  Atlantic  States,  0.34  at  Cedar  Keys  to  1.03  at  Wilmington  and  1.09  at 
Smithville;  Eastern  Gulf  States,  0.23at  Key  West  to  0.56  at  Montgomery;  Western  Gulf 
States,  0.39  at  Indianola  to  0.55  at  Mason;  Rio  Grande  Valley,  0.36  at  Brownsville  to 
0.45  at  BrackettvUle;  Ohio  Valley  and  Tennessee,  0.37  at  Pittsburgh  to  0.84  at  Indian- 
apolis; Lower  Lake  r^on,  0.44  at  Oswego  to  0.63  at  Toledo;  Upper  Lake  region,  0.55 
at  Port  Huron  to  0.9  at  Marquette  and  1.05  at  Duluth;  extreme  Northwest,  0.85  at  Bis- 
marck to  1.00  at  Saint  Vincent;  Upper  Mianssippi  Valley,  0.57  at  Keokuk  to  0.95  at 
Saint  Paul ;  Missouri  Valley,  0. 63  at  Leavenworth  to  0. 91  at  Yankten  and  0. 92  at  Huron, 
Dak.;  Northern  Slope,  0.66  at  Cheyenne  to  0.84  at  Fort  Keogh;  Middle  Slope,  0.52  at 
Fort  £llioU  to  0.75  at  Dodge  City;  Southern  Slope,  0.48  at  Jacksborough  to  0.66  at  Fort 
Griffin;  Northern  Plateau,  0.56  at  Dayton  to  0.74  at  Missoula;  Middle  Plateau,  0.51  at 
Winnemucca  to  0.58  at  Salt  Lake  City;  Southern  PUteau,  0.4  at  Silver  City  to  0.63  at 
Phoenix:  North  Pacific  coast,  0.47  at  Roeeburg  to  0.64  at  Olympia;  Middle  Pacific  coast^ 
0.47  at  Red  Bluff  to  0.55  at  Sacramento;  Southern  Pacific  coast,  0.26  at  Campo  to  0.51 
at  Yuma. 

Areas  of  high  barometer. — There  was  a  general  deficiency  in  pressure  for  the  month,  the 
most  marked  being  in  the  Northwest.  This  distribution  of  pressure  was  associated  with 
the  southerly  winds  which  prevailed  for  the  month  and  with  the  unusually  high  temper- 
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atare,  which  will  hereafter  he  more  ililly  descrihed.    Only  four  areas  of  high  barometer 
were  sufficiently  marked  to  merit  description. 

No.  I. — On  the  4th|  although  the  preasure  continued  below  the  mean  there  was  a  gen- 
eral rise  of  barometer  in-  the  Atlantic  and  Gulf  States.  The  rise  on  the  Bth  was  con&ied 
to  the  South  Atlantic  and  Gulf  coast.  On  the  6th  and  7th  the  pressure  was,  in  general, 
above  the  mean  east  of  the  Bocky  Mountains.  On  the  8th  the  region  of  high  buometer 
was  transferred  to  northwestern  Texas  and  New  Mexico.  During  the  regime  of  this  hijg^ 
pressure  fair  weather  prevailed  in  the  Middle,  South  Atlantic,  and  East  Gulf  States,  and 
in  Tennessee  and  the  Ohio  Valley. 

No.  II. — On  the  13th  there  viras  a  marked  rise  in  pressure  on  the  Pacific  Slope  which, 
on  the  14th,  extended  over  Idaho,  Montana,  and  Dakota,  the  barometer  in  Montana 
averaging  0.3  inches  above  the  mean  for  the  month.  On  the  15th  this  aiea  remained 
nearly  stationary  in  position  while  low  area  No.  IV  was  moving  up  the  Mississippi  Valley. 
On  the  16th  it  cQsappeared  before  the  advance  of  this  storm  into  Minnesota. 

No.  III. — During  the  progress  of  low  area  No.  IV  there  was,  on  the  14  th  and  15jjh,  a 
marked  barometric  rise  in  the  maritime  provinces  of  Canada  and  in  New  England.  The 
pressure  remained  high  until  the  18th,  and  with  slight  change  of  location.  The  highest 
barometers  reported  were  at  the  morning  report  of  the  16th:  Chatham,  30.60,  or  one-half 
inch  above  the  normal;  Sydney,  30.67;  Halifiuc,  30.66;  Eastport,  30.54»  On  the  15th 
and  16th  the  pressure  in  this  r^on  averaged  more  than  0.4  inch  above  the  mean  for 
the  month. 

No.  rV. — On  the  27th  the  barometer  rose  above  the  mean  in  the  Missouri  Valley.  On 
the  28th  the  rise  extended  eastward  to  the  Saint  Lawrence  Valley.  On  the  29th,  durins 
the  pasaage  of  low  area  No.  VII  over  the  Northwest,  the  pressure  rose  in  New  England 
and  Nova  Scotia,  the  highest  barometers  being:  Eastport,  30.40;  Halite,  30.47,  and 
Sydney,  30.46.  On  the  30th,  with  diminishing  pressure,  the  center  of  the  high  area  was 
transferred  to  Virginia  and  North  Carolina,  wh&e  low  area  No.  VII  moved  towards  Hud- 
son's Bay. 

Area8  of  low  haranteter, — Seven  such  areas  have  been  chartered.  The  month  is  remark- 
able for  the  few  storms  of  any  ener;^  which  have  afiected  the  Atlantic  coast  of  the  United 
States.  In  the  Lake  region  two  storms  (low  areas  Nos.  II  and  VII)  exhibited  great  energy. 
Low  area  No.  VI  is  remarkable  for  the  anomalous  track  pursued  atidifferent  parts  of  its 
course. 

No.  I. — On  the  4th  a  great  depression  which  had  developed  east  of  the  Rocky  Mount- 
ains moved  over  the  Northwest.  The  lowest  barometers  reported  were  Yankton  and 
Fort  Bennett,  29.43  or  0.6  inch  below  the  mean,  Duluth,  29.28  or  0.71  inch  below  the 
mean.  On  the  5th  the  storm  center  pursued  an  easterly  track  north  of  the  Lake  r^on, 
and  on  the  6th  disappeared  beyond  the  Gulf  of  Saint  I^wrence.  During  the  passage  of 
the  depression  no  rain  fell  in  &ont  or  south  of  the  storm  center,  but  general  precipitation 
was  reported  in  the  Northwest  and  Upper  Lakes,  after  which  the  warm  southerly  winds 
veered  to  colder  northwesterly.  The  maximum  temperatures  of  the  month,  east  of  the 
Rocky  Mountains,  are  associated  with  the  march  of  this  low  area.  The  highest  reported 
temperature  was  in  Washington  City,  104.°  Cautionary  signals  were  displayed  in  ad-^ 
vance  of  this  storm  on  the  4th  on  Lakes  Superior,  Michigan,  and  Huron.  The  following 
maximum  velocities  were  reported:  Milwaukee,  30  S.;  Grand  Haven,  54  SW.;  Port 
Huron,  25  W. 

No.  II. — On  the  8th  a  depression  moved  to  the  eastward  over  Idaho  and  Montana,  and 
on  the  9th  advanced  beyond  I^kota  into  Minnesota.  On  the  1 0th  the  storm  center  passed 
over  Lake  Superior  and  into  the  Province  of  Ontario.  On  the  11th  the  low  area  moved 
beyond  the  Gulf  of  Saint  Lawrenc6.  During  the  mareh  of  the  storm  center  there  were 
no  specially  low  barometric  readings,  nor  was  the  barometric  gradient  at  any  time  espe- 
cially noteworthy,  but  the  passage  of  the  center  of  low  area  was  marked  by  very  sharp 
&lls  of  pressure  followed  at  the  subsequent  observation  by  sharp  rises.  These  sudden 
changes  were  accompanied  by  remarkably  high  winds  for  the  Lake  region.  Cautionary 
signals  were  ordered  to  bo  displayed  on  the  10th  for  all  the  Lakes.  They  were  generally 
justified  by  the  following  maximum  velocities:  Marquette,  35  W. ;  Escanaba,  25  SW. ; 
Milwaukee,  38  SW. ;  Chicago,  25  W. ;  Grand  Haven,  44  W. ;  Alpena,  26  W. ;  Port  Huron, 
27  W. ;  Toledo,  30  SW. ;  Sandusky,  44  W. ;  Erie,  27  W. ;  BuflBilo,  28  SW.  The  precipita- 
tion of  this  storm  was  confined  to  the  Northwest,  Lake  region,  and  New  England. 

No.  III. — ^At  the  morning  report  of  the  9th  a  sharp  fall  in  pressure  and  the  circulation 
of  the  winds  showed  the  exlst^ce  of  a  storm  center  menacing  the  North  Carolina  coast; 
during  the  day  a  depression  of  great  energy  but  of  very  slight  diameter  moved  in  a  north- 
erly track  toward  Norfolk.  On- the  10th,  curving  slightly  to  the  northeast  the  storm  passed 
beyond  the  coast.  Cautionary  signals  were  ordered  in  advance  of  this  storm  on  iSie  9th 
from  Smithville  to  Sandy  Hook,  and  were  justified  by  the  following  maximum  veloci- 
ties: SmithviUe,  60  NE. ;  Wilmington,  64  W. ;  Macon,  50  SW. ;  Hatteras,  42  SW. ;  Kitty 
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Hawk,  40  S. ;  Cape  Henry,  35  SE. ;  Norfolk,  26  SE. ;  Chincoteague,  32  SE. :  Bamegat,  28 
N. ;  Sandy  Hook,  30  NE. 

No.  IV. — ^This  storm,  which  pnisned  a  very  anomalous  track,  was  first  evident  in 
Texas,  where  on  the  14th  it  moved  in  a  track  nearly  due  east.  At  the  midnight  obser- 
vation, while  the  storm  center  was  near  New  Orleans,  a  barometric  depression  extended 
from  the  Golf  of  Mexico  to  the  Lake  Superior  region.  At  the  same  time  the  high  press- 
ure No.  Ill,  before  described,  prevailed  with  fair  weather  in  New  Enghmd.  These  con- 
ditions were  unfavorable  to  an  eastern  progress  of  the  storm,  and  on  the  15th  the  de- 
pression moved  in  a  northerly  course  to  I^ke  Michigan.  At  the  end  of  this  day  the 
prosBure  had  not  yielded  in  New  England,  and  had  b^n  to  &11  in  the  Northwest,  the 
lowest  barometers  reported  were,  Chicago,  29.42;  Grand  Haven,  29.44;  Milwaukee,  29.36, 
all  more  than  0.6  inch  below  the  normal.  On  the  16th,  with  diminishing  energy,  the 
storm  center  moved  into  Iowa  and  Minnesota,  and  on  the  17th  into  Mcmitoba.  The 
track  on  the  16th  and  17th  is  very  remarkable,  and  probably  for  a  storm  of  such  eneigy 
has  no  parallel  in  the  history  of  the  Signal  Service.  Cautionary  signals  wer^displayed 
on  the  14th  from  Indianola  to  Pensacola,  and  on  Lakes  Michigan,  Superior,  and  Huron, 
and  on  the  16th  on  Lakes  Erie  and  Ontario.  The  following  maximum  velocities  were 
reported:  Indianola,  40  N. ;  Galveston,  28  N. ;  Port  Eads,  28  S. :  Pensacola,  38  S. ;  Mo- 
bile, 28  SE.;  rbluth,  78  NE.;  Maiquette,  30  S.;  Milwaukoe,  38  SW.;  Grand  Haven, 
30  SE. ;  Alpena,  26  W. :  Port  Huron,  27  W. ;  Detroit,  39  SE. ;  Sandusky,  30  SW. ;  Cleve- 
land, 26  SE. ;  Erie,  37  SE. ;  Kochester,  35  E. 

No.  V. — On  the  23d,  a  depression  exhibiting  slight  energy  moved  across  Dakota  into 
Minnesota.  On  the  24th,  turning  more  to  the  north  of  east  it  moved  with  increased 
eneigy  beyond  the  Lake  Superior  region.  Nearly  all  the  rain  accompanying  this  storm 
was  confined  to  the  Northwest  and  the  Upper  Lake  region.  Cautionary  signals  were  in 
general  Justified  by  the  following  maximum  velocities:  Duluth,  25  SW. ;  Marquette,  26 
S. ;  Milwaukee,  34  SW. ;  Chicago,  27.  SW. ;  Grand  Haven,  33  SE. ;  Alpena,  36  S. ;  Port 
Huron,  27  S. ;  Detroit,  28  SW. ;  Toledo,  31  SE. ;  Sandusky,  32  SW. ;  Cleveland,  28  S. 

No.  VI. — On  the  25th,  a  depression  developed  in  Wyoming  and  Nebraska.  On  the 
26th,  the  low  area,  showing  but  slight  energy,  moved  into  Wisconsin.  On  the  27th,  it 
advanced  to  the  eastward  beyond  the  lakes,  and  on  the  28th  it  disappeared  beyond  the 
Gulf  of  Saint  Lawrence.  At  no  portion  of  its  track  did  it  become  a  storm  of  any  vio- 
lence.   Its  passage  was  accompanied  by  light  rainfall,  which  extended  to  New  En^nd. 

No.  VII.---On  the  28th,  a  low  area  developed  in  Dakota,  which,  on  the  29th,  moved 
in  a  northeasterly  track  across  Minnesota.  South  of  the  track  of  the  center  of  depres- 
sion there  were  sharp  barometric  gradients  and  considerable  storm  energy.  The  lowest 
pressures  reported  were:  Omaha,  29.42;  Fort  Bennett,  29.38;  Moorhead,  29.4;  Saint 
Paul,  29.46;  Duluth,  29.3—all  more  than  0.6  inch  below  the  mean.  Cautionary  sig- 
nals, which  had  been  ordered  for  the  previous  storm  (No.  VI),  were  kept  <lisplayed  in 
consequence  of  danger  menaced  by  the  appearance  of  the  new  storin  center. 

INTEBNATIONAL  METEOBOLOGY. 

International  Charts  Nos.  V  and  VI  accompany  the  present  Review.  The  former  is 
published  for  July,  1879,  and  continues  the  series  of  this  chart  commenced  in  Januar}% 
1877.  Chart  No.  VI  is  prepared  for  the  month  of  October,  1879,  and  continues  the  series 
of  this  chart  commenced  in  November,  1877. 

Chart  No.  V  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month  of 
July,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hemis- 
phere. To  the  areas  of  low  pressure  for  the  present  month  there  attaches  considerable 
interest,  owing  to  their  strilungly  irregular  boundaries  over  northern  Europe.  It  will 
be  observed,  upon  examination  of  the  chart-,  that  the  lowest  mean  pressures  are  to  be 
found  over  northern  Hindostan,  as  indicated  by  the  isobar  of  29.50.  Thence  northward 
over  the  Himalayas  and  the  western  portion  of  the  Chinese  Empire  the  barometer  rises 
to  29.60,  and  north  of  Toorkistan  and  the  Province  of  Tomsk,  comprising  the  valley  of 
the  Obi  and  its  tributaries,  the  pressure  again  rises  to  29.70.  Northwest  of  this  locality, 
and  within  very  narrow  and  irregular  limits,  the  area  of  29.70  passes  over  central  Russia, 
southern  Scandinavia,  and  the  northern  portion  of  the  British  Isles.  Between  the  merid- 
ians of  10°  E.  and  10°  W.,  two  small  areas  of  29.60  appear,  one  over  the  Shetland 
Islands  and  the  other  over  the  Hebrides.  The  area  of  29. 70  probably  reaches  the  Asiatic 
Coast  in  the  vicinity  of  Pckin,  but  from  lack  of  reports  from  central  and  eastern  Siberia 
the  lines  on  the  coast  cannot  be  connected  with  those  of  the  interior.  In  Manitoba  and 
along  the  southern  shores  of  Hudson's  Bay  the  barometer  falls  to  near  29.80,  and  in  one 
instance  to  29.78  at  Pembina,  Dak.  Over  the  United  States,  west  of  the  100th  merid- 
ian, the  pressure  is  generally  above  30.00;  to  the  eastward  and  north  of  the  40th  par- 
allel, including  Texas  and  Indian  Territory,  the  barometer  averages  about  29.95.    Be- 
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tween  the  parallelB  of  60®  and  60®  N.,  the  preasare  ranges  from  29.55  to  29.05,  and  fiom 
60®  to  70®  N.,  fix>m  29.55  to  29.91.  Over  Asiatic  Turkey  and  Persia,  it  &ll8  below  29.80, 
with  probably  an  area  of  29.70  over  Arabia.  Over  Hindostan  the  pressure  ranges  fiom 
29.41  at  Lahore  to  29.71  at  Poonah.  The  area  of  highest  pressure,  30.30,  covers  the 
ocean  between  30®  and  40®  N.,  and  20®  and  50®  W.  The  area  of  30.10  occupies  about 
three-fourths  of  the  ocean  between  the  parallels  of  20®  and  50®  N.,  and  the  meridians  of 
10®  and  70®  W.  The  area  of  30.00  occupies  the  southeastern  portion  of  the  United  States 
and  the  extreme  southwestern  portion  of  Europe;  the  barometer  over  the  latter  being 
generally  below  29.90.  The  following  are  the  highest  readings  from  isolated  stations: 
Angra,  30.33  (770.3);  Ponta,  Delgado,  30.31  (769.8);  Capetown,  30.16  (766.0);  Funchal, 
30.14  (765.5);  Mauritius  and  Melbourne,  30.13  (765.2);  Mexico,  30.10(764.4).  Theex- 
treme  monthly  range  of  mean  pressure  is  0.94  inch,  which  is  0.03  inch  smaller  than 
July,  1878,  and  0.02  inch  larger  than  July,  1877.  The  following  monthly  mean  tem- 
peratures are  given  in  Fahrenheit's  scale:  Lowest  Godthaab,  44®;  Fort  St.  Michaels, 
47®;  Stylkisholm,  51®;  York  Factory,  55®;  Nikolaievsk  on  the  Amoor  and  Moose  Fao- 
toiy,  60®;  highest,  Lahore,  99®;  Laghouat,  98®.l;  Nukuss,  90®.7;  Tiflisand  Tashkend, 
90®.  5;  Beirut,  90®.  The  prevailing  direction  of  the  winds  over  the  United  States  was 
southwesterly  in  the  Atlantic  Coast  States,  southerly  over  the  interior  and  in  the 
Plateau  r^ons,  westerly  in  the  Northwest  and  Lake  region,  and  vari^le  on  the  Pacific 
Coqat.  Over  the  Atlantic  Ocean,  northeast  to  southeast  and  southwest  south  of  parallel 
40®  N.,  and  to  the  northward  from  southwest  to  northwest.  Over  Europe,  northerly  in 
Scandinavia,  northwest  to  southwest  over  the  British  Isles,  westerly  in  tJie  interior,  and 
north  to  west  in  Italy.  In  Algeria,  variable.  In  Hindostan,  southwest  to  northwest. 
Along  l^e  Asiatic  coast,  south^st  to  southwest.  Compared  with  July,  1877  and  1878, 
the  temi>erature  over  the  United  States  agrees  very  closely  in  the  interior,  but  is  some- 
what lower  along  the  northern  boundary,  in  the  Southern  Plateau  and  Southern  Pacific 
Coast  regions,  and  higher  along  the  Gulf  coast.  .The  pressure  is  slightly  higher  to  the 
south  and  east  and  in  the  Lake  region  and  Northwest,  elsewhere  alx>ut  normal.  Over 
the  Atlantic  Ocean  where  comx»arison  can  only  be  made  with  1878,  the  pressure  at  the 
central  area  of  high  (in  the  vicinity  of  the  Azores)  is  from  0.01  to  O.C^  inch  higher. 
The  area  of  30.10  has  moved  considerably  to  the  southeast,  causing  a  marked  fiill  along 
the  western  coasts  of  France  and  the  Britsh  Isles,  and  over  the  Bay  of  Biscay.  Ofif  the 
eastern  coast  of  the  United  States,  the  changes  in  temperature  and  barometer  are  very 
slight.  North  of  x»rallel  50®  there  is  a  marked  rise  in  the  barometer  west  of  30®  W., 
but  a  decided  fall  to  the  eastward.  With  regard  to  temperature  the  changes  are  unim- 
portant excei>t  in  the  last-named  locality,  where  there  occurred  a  fall  of  from  3®  to  5®. 
In  Europe  the  greatest  changes  in  presBure  occur  in  the  central  and  southern  portions 
and  over  the  British  Isles,  where  in  the  latter  a  decided  fall  is  reported  of  from  0.05  to 
0.30  inch.  This  deficienby  extends  southward  over  Algeria,  and  eastward  through  Rus- 
sia to  central  Siberia;  thence  to  the  Asiatic  coast,  there  was  first  a  rise  and  then  a  fiill, 
the  latter  occurring  along  the  China  coast.  Accompanying  this  general  diminution  of 
pressure  there  is  a  considerable  rise  in  temperature,  except  over  the  British  Isles,  where 
a  fihll  of  from  2®  to  4®  occurs.  In  Hindostan  there  is  a  general  but  slight  fall  in  pressure, 
accompanied  by  a  corresponding  rise  in  temperature.  The  accompanying  table  shows 
the  deviations  in  temperature  and  barometer  at  isolated  stations  for  the  month  of  July, 
1879,  as  compared  with  the  means  of  the  past  two  yearo: 

CknnpanUive  ihermomeUic  and  haromeMc  means,  with  corresponding  departures. 
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Omypttrative  ihermomdric  and  haTumetrie  meaiM,  wUh  eorretponding  departures — Ck>Dtmned. 
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Chart  No.  VI. — ^This  chart  displays  the  tradngs  of  the  probable  oonrses  of  twenty- 
three  of  the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  October, 
1879.  The  approximate  paths  of  progresstve  movement  are  based  npon  daily  simnlta- 
neons  international  obeervations  to  the  number  of  over  650,  besides  a  large  mass  of  irreg- 
ular data  which  reaches  this  office  in  various  ways  irom  logs  of  vessels  of  the  merchant 
marine  of  the  North  Atlantic  Ocean.  Concerning  the  general  distribution  of  the  paths 
of  the  areas  of  low  barometer  the  following  is  given:  Only  three  areas  were  confined 
within  the  boundaries  of  North  America,  iJthough  six  others  crossed  portions  of  that 
continent,  two  coming  from  the  Padflc,  two  from  the  Atlantic,  one  from  the  Rocky 
Mountain  region  between  the  parallels  of  40^  and  50^  N.,  and  one  from  Manitoba,  the 
latter  crossing  the  ocean  to  the  mainland  of  Europe.  Three  areas  were  confined  to  the 
Atlantic  between  the  30th  and  50th  parallels.  Seven  areas  reached  the  mainland  of 
northern  Europe  fix>m  the  Atlantic  between  the  parallels  60°  and  70°  N.  Two  areas 
were  confined  to  Southern  Europe,  one  to  the  Bay  of  Biscay  and  northern  Spain  and  one 
to  southern  Russia.  Of  the  storms  of  North  America  the  following  descriptions  are 
given: 

No.  I  formed  over  the  northern  Rocky  Mountain  region  on  the  1st  and  moved  thence 
northeastward  during  the  day  to  Lake  Superior,  accompanied  by  brisk  south  to  west 
winds  and  li^ht  rains.  During  that  portion  of  .the  storm's  course  eastward  over  Canada 
and  the  maritime  provinces,  fresh  to  brisk  winds  were  experienced,  with  the  center  of 
depression  moving  very  rapidly  and  accompanied  by  slight  precipitation.  By  morning 
of  the  4th  the  depression,  with  considerably  diminished  energy,  had  reached  the  Atlan- 
tic in  the  vicinity  of  50°  N.,  50°  W.,  followed  over  the  maritime  provinces  by  brisk  to 
high  westerly  winds  and  rapidly  rising  pressure.  On  this  and  the  preceding  day  there 
bc^gEUi  the  formation  of  an  area  of  barometric  minima  over  the  ocean  between  the  paral- 
lels of  40°  and  50°  N.  and  the  meridians  of  30°  and  60°  W.,  which  continued  about 
stationary  until  the  29th;  4th,  in  47°  30^  N.,  45°  W.,  29.73,  W.  force  6,  on  the  Banks  of 


J 


64  REPOBT  OF  THE  CHIEF  SIGNAL-OFFICEB. 

Newfoundland;  steamship  Alabapia  took  heavy  northerly  gales  which  lasted  until  the 
12th;  in  SO^*  46^  N.,  26°  08'  W.,  WSW.,  S.  and  NW.  fresh  to  strong  gales  and  high  sea; 
in  49°  05'  N. ,  27°  09'  W. ,  S.  and  NW. ,  strong  gales.  5th,  in  50°  18'  N. ,  32°  13'  W. ,  NN W. 
to  WSW.,  fresh  gales  to  moderate  breves,  high  seas;  in  44°  50'  N.,  42°  50'  W.,  strong 
SW  gales;  in  45°  35'  N.,  50°  10'  W.,  29.83,  NNW.,  force  8,  rain.  6th,  in  46°  38'  N.,  39° 
44'  W.,  SW.  to  NW.,  fresh  to  strong  gales,  clearing  away  at  8  p.  m. ;  in  61°  10'  N.,  31° 
36'  W.,  fresh  to  moderate  S.  to  SE.  ^es,  with  rain.  7th,  in  48°  36'  N.,  33°  20'  W., 
strong  S£.  gales  with  hard  squalls,  torrents  of  rain  and  heavy  seas  sweeping  decks;  in 
51°  N.,  37°  W.,  29.80,  S.,  force  3,  rain.  Area  No.  V,  to  be  dcficribed  further  on,  is  in 
all  probability  a  continuation  of  this  storm.  No.  III.—Afler  the  passage  of  area  No.  I 
to  the  Lake  Superior  region  the  barometer  again  fell  over  Montana  and  Wyoming,  de- 
veloping on  the  3d  an  area  of  slight  energy  which  moved  rapidly  northeastward  to  Man- 
itoba, where  on  the  morning  of  the  4th' the  lowest  barometer,  29.64,  occurred  at  Fort 
Garry.  On  the  5th  this  area  gradually  filled  up  over  Hudson's  Bay.  No.  IV. — ^This 
area  first  appeared  over  the  Pacific  Ocean  on  the  3d  in  the  vicinity  of  44°  N.,  140°  W., 
and  moving  thence  slowly  eastward,  reaching  the  coast  of  Oregon  and  Washington  Ter- 
ritory on  the  morning  of  the  6th;  Olympia,  29.43,  S.,  rain;  Portland  and  Kosebuig, 
29.45,  SSE.  and  SE.,  doudy.  During  the  day  the  depression  moved  southeastward  and 
on  the  following  morning  was  central  between  Virginia  City,  Montana,  and  Salt  Lake 
City;  barometer  at  former  29.33,  wind  NW.,  at  latter  29.55,  S.  Morning  of  the  8th, 
central  with  lower  pressure  in  the  Middle  Rocky  Mountain  slope;  North  Platte,  29.22, 
SE. ;  Dodge  City,  29.36,  S. ;  Cheyenne,  29.76,  NW. ;  Denver,  29.73,  NE.  With  increased 
energy  the  depression  moved  northward  to  Manitoba,  where  on  the  morning  of  the  9th 
the  lowest  barometer,  29.44,  was  reported  irom  Fort  Garry;  rain,  with  feeah  to  brisk 
windsj  prevailed  along  the  northern  border  of  the  country  eastward  from  the  100th 
meridum  to  the  Pacific  coast.  On  this  morning  a  barometric  trough  extended  south- 
ward from  Manitoba  to  the  Rio  Grande  Valley,  with  the  lowest  reading  at  North  Platte, 
29.29,  wind  NNW.  High  winds  were  experienced  at  Rocky  Mountain  stations  as  fol- 
lows: Pike's  Peak,  SW.  78  miles;  Cheyeime,  W.  50  miles.  During  the  9th  the  pressure 
rapidly  recovered  to  the  south  and  west,  and  on  the  morning  of  the  10th  the  center  of 
depression  lay  to  the  north  of  Manitoba,  where  during  the  day  it  disappeared  over  Hud- 
son's Bay.  No.  IX. — ^With  a  very  sudden  and  rapid  Ml  in  the  barometer,  this  depres- 
sion appeared  on  the  Oregon  coast  on  the  morning  of  the  11th.  During  the  two  follow- 
ing days  the  area  passed  southeastward  into  northern  New  Mexico,  followed  over  Nevada 
by  cold  northwesterly  winds  and  light  snow  at  places.  On  the  14th  the  depression 
curved  to  the  north-northeast,  being  central  in  Colorado  on  the  following  morning  with 
a  decided  &11  in  pressure.  By  morning  of  the  16th,  was  central  in  the  Upper  Missouri 
Valley  from  whence  its  course  changed  to  the  east-southeast,  uniting  with  area  No.  VIII 
on  the  17th  in  central  Wisconsin.  Accompanying  this  combination  there  was  in  conse- 
quence no  marked  change  in  the  barometer  or  coincident  increase  of  wind  velocity. 
The  central  area  still  remained  within  the  isobar  of  29.60,  and  light  rains,  with  fres^  to 
brisk  winds,  prevailed  over  Lakes  Michigan  and  Superior.  On  the  18th,  with  increasing 
pressure  the  area  was  central  over  the  Province  of  Ontario,  followed  over  the  Upper 
Lakes  by  brisk  to  high  westerly  winds  and  accompanied  over  the  Lower  Lakes  and 
Province  of  Quebec  by  fresh  to  brisk  southeast  to  southwest  winds  and  light  rains. 
Morning  of  the  19th,  central  over  eastern  Maine  and  New  Brunswick,  lowest  barometer 
at  Chatham  and  Eastport,  29.68  and  29.69  respectively.  20th,  central  with  diminished 
pressure  over  the  ocean  south  of  Newfoundland  in  vicinity  of  43°  N.,  60°  W.  and  thence 
northeastward  over  Newfoundland  the  barometer  ranged  from  29.12  to  29.72,  lowest  at 
Saint  Pierre,  Newfoundland,  with  west  and  northwest  winds  varying  in  force  from  3  to 
9.  The  isobar  of  29.60  inclosing  the  central  depression  on  this  day  extended  northeast- 
ward to  Iceland,  thence  southeastward  over  Ireland  to  northern  Italy  and  again  north- 
eastward over  central  Russia  to  Northwestern  Siberia,  north  of  which  line  the  pressure 
rapidly  diminished  to  the  Arctic  Ocean.  On  Cariboo  Island.  Nova  Scotia,  violent  north- 
west storm  all  day,  several  vessels  wrecked;  in  46°,  36^  N.,  55°,  23^  W.,  steamship  Fara- 
day, 29.20,  violent  westerly  gale;  in  41°,  25'  N.,  56°,  30^  W.,  steamship  Spartan,  he&\-j 
NW.  gale  for  twenty-four  hours;  in  40°  N.,  57°  W.  violent  W.  and  NW.  gales.  21st, 
depression  central  east  of  Newfoundland;  at  Saint  John's,  29.36  W.  strong,  a  iall  of  0.15 
inch  in  past  twenty-four  hours;  Saint  Pierre,  Newfoundland,  29.56  NW. ;  in  43°,  50^ 
N.,  55°  W.,  29.87  NW.,  force  6,  rain;  in  the  vicinity  of  40°  N.,  69°  W.,  the  barometer 
rose  from  0.40  to  0.50  indi  in  twenty-four  hours,  wind  steady  northwest;  in  45°,  12'  N., 
52°,  20^  W.,  8.  to  NW.  fresh  gale,  heavy  sea;  in  48°,  56'  N.,  39°  W.,  SSW.  to  WSW. 
strong  gales,  high  seas;  in  45°,  43'  N.,  51°,  19'  W.,  SSW.  to  W.,  increasing  to  modejite 
gale;  22d,  central  in  about  55°  N.,  35°  W.,  barometer  generally  below  29.75.  On  he 
following  day  combined  with  area  No.  XV,  then  central  northwest  of  Iceland;  barom  »,r 
at  Stykkisholm  29.25,  SE.,  force  6,  rain.  No.  VIII. — ^This  storm  of  cyclonic  origin  "  * 
appeared  over  the  Caribbean  Sea,  in  the  vicinity  of  15°  N. ,  65°  W. ,  during  the  10th  and  lit:  >. 
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During  the.  twenty -four  hours  preceding  the  morning  of  the  12th,  the  pressure  at  all 
West  India  stations  east  of  Havana  fell  from  0.02  to  0.05-inch,  winds  shifting  from  east 
to  southeast;  up  to  the  13th,  land  stations,  so  far  as  shown  upon  our  charts,  gave  but 
little  indication  of  the  development  of  the  storm,  the  narrow  diameter  of  the  central 
area  being  as  usual  well  marked.  Reports  from  Havana  on  the  12th  stated  that  there 
were  indications,  from  incoming  vessels,  of  a  severe  cyclone  to  the  southeast.  The  fol- 
lowing reports  on  the  12th  show  more  clearly  the  effect  of  the  approaching  stonn  from 
the  relative  disposition  of  wind  directions  and  the  heavy  rain&lls  than  the  accompany- 
ing distribution  of  pressure.  Steamship  Vandalia,  Chiriqui,  C.  A.,  29.85,  SW. ;  Navassa, 
29.79,  S£.,  rain,  2.59  inches  rainfall  in  past  twenty-four  hours;  Santiago  de  Cuba,  29.79, 
SE.,  cloudy;  Kingston,  Jamaica,  29.99,  SE.,  cloudy,  8.10  inches  rainfall  in  past  twenty- 
four  hours:  Nassau,  29.92,  NE.,  fair;  Havana,  29.86,  N£.,  cloudy;  13th,  Kingston,  Ja- 
maica, 30.04,  SE.,  rain^  5.50  inches  rainfall  in  past  twenty-four  hours;  Navassa,  29.76, 
£.,  threatening, .1.50  inches  rainfall  in  past  twenty-four  hours;  Santiago  de  Cuba,  29.83, 
SE.,  no  report  of  weather;  Havana,  29.75,  E.,  cloudy;  Key  West,  29.85,  E.,  heavy  rain; 
Nassau,  29.91,  NE.,  cloudy.  Schooner  Olive  Branch  wrecked  at  Bamett  Point,  Great 
Bahamas.  Sandy  Cay,  Great  Bahamas,  bark  Pahona  stranded  at  1.30  p.  m.,  during  a 
heavy  easterly  gale.  Cienfuegos,  Cuba,  at  6  p.  m.,  barometer  fell  to  29.65,  lowest, 
then  rose  gradually  to  29.90  on  the  18th;  wind  NE.  from  the  10th  to  10  p.  m.  of  the 
13th,  when  it  changed  to  ESE.  and  SE. :  Baracoa,  Cuba,  barometer  fell  from  29.84  at  9 
a.  m.  of  the  10th  to  29.67  by  4  p.  m.,  of  the  12th,  then  rose  to  29.84  by  9  a.  m.  of  the 
14th;  wind  ESE.  on  the  10th,  11th,  and  up  to  9  a.  m.  of  the  12th.  at  4  p.  m.  changed 
to  SSE.;  13th  S.,  fresh  and  squally.  Sagua  la  Grande,  Cuba,  barometer  fell  from  29.88 
at  8  a.  m.  of  the  12th  to  29.72  by  4  p.  m.  of  the  14th,  and  then  rose  to  29.90  by  8  a.  m. 
of  the  16th;  wind  E.,  force  5  to  7  on  the  12th  and  13th;  ESE.  and  SE.,  force  5  and  6 
on  the  14th;  SSE.  to  S.  force  2  to  6  on  the  15th.  14th,  depression  appeared  to  be  cen- 
tral over  the  soutwestem  jmrtion  of  Cuba,  Havana,  29.65,  E.,  light  rain;  in  24°  N.,  84° 
W.,  29.64,  NE.,  force  8,  cloudy;  Key  West,  29.74,  E.,  light  rain,  3.29  inches  rainlall  in 
past  twenty-four  hours;  Punta  Rassa,  29.86,  a  fall  of  0.07  inch  in  past  twenty-four  hours, 
NE.,  light  rain;  Kingston,  Jamaica,  30.11,  SE.,  cloudy,  4.80  inches  rainfall  in  past 
twenty-four  hours.  15th,  central  over  the  eastern  i)ortion  of  the  Gulf  of  Mexico,  in 
about  25**  N.,  85°  W.,  Havana,  29.73,  SE.,  cloudy;  Key  West,  29.75,  SE.,  cloudy; 
Punta  Rassa,  29.76,  E.,  light  rain;  Kingston,  Jamaica,  30.17,  hazy,  3.40  inches  rain- 
fall in  past  twenty-four  hours.  Along  the  northern  Gulf  coast  the  winds  were  north- 
easterly, with  occasional  light  rains,  and  the  barometer  had  fallen  from  0.09  to  0.20 
inch  since  the  morning  of  the  14th.  16th,  depression  central  with  diminished  energy, 
in  southern  Mississippi;  Mobile,  29.62,  W.,  cloudy;  New  Orleans,  29.73,  NW.  cloudy; 
Montgomery,  29.69,  SE.  light  rain,  2.19  inches  in  past  twenty-four  hours;  Saint  Marks, 
29.83,  E.,  cloudy,  2.93  inches  in  past  twenty-four  hours.  During  the  day  area  passed 
northward  over  the  Mississippi  Valley,  combining  with  area  No.  IX,  then  central  in 
Wisconsin  on  the  morning  of  the  17th. 

No.  XVII. — Following  closely  upon  an  area  of  high  pressure  (30.30)  which  succeeded 
the  passage  of  area  No.  IX,  the  winds  shifted  from  NW.  to  S.  with  a  decided  tall  in 
pressure  over  Manitoba  by  morning  of  the  19th.  By  morning  of  the  20th  the  barom- 
eter at  Fort  Garry  had  fallen  from  30.32  on  the  18th,  to  29.69,  and  the  isobar  of  29.80 
included  nearly  the  whole  of  the  extreme  Northwest.  21st,  central  in  the  northern 
portion  of  the  Upper  Mississippi  Valley,  but  accompanied  by  no  precipitation.  22d, 
central  over  Lake  Superior;  Marquette,  29.69.  W.,  fair;  Duluth,  29.86,  NW.,  light  rain; 
Moose  Factory,  29.67,  S.,  fair.  23d,  central  with  decreased  pressure  over  the  Province  of 
Quebec,  and  by  the  following  morning  reached  the  Gulf  of  Saint  Lawrence;  lowest  barom- 
eter at  Charlottetown,  Prince  Edward  Island,  29.56;  light  to  heavy  rains  prevailed 
in  New  Brunswick,  Nova  Scotia,  and  a^oining  islands.  On  this  day  accompanying  the 
rapid  rise  in  barometer  over  the  Province  of  Ontario,  light  to  heavy  snow  fell  at  several 
stations,  with  winds  shifting  to  northwest  and  the  thermometer  ranging  from  25°  to 
31**.  During  the  24th  and  25th,  area  passed  northeastwaid  to  near  60°  N. ,  40°  W.  The 
following  reports  from  Godthaab  show  the  effect  of  the  northward  movement  of  the  storm : 
24th,  29.45,  a  fall  of  0.42  inch  in  past  twenty-four  hours,  wind  S.,  cloudy;  25th,  29.14, 
NE.,  dondy;  26th,  29.38,  SSE-,  cloudy;  27th,  29.42,  calm.  During  the*^  approach  and 
passage  of  the  depression  over  Iceland,  the  following  reports  from  Stykkisholm  show  the 
effect:  26th,  29.60,  a  fall  of  0.47  inch  in  past  twenty-four  hours,  wind  S.,  force  9,  rain; 
27th,  29.65,  W.,  force  9;  28th,  29.78,  SW.,  force  2.  On  the  28th  Thorshavn  reported  a 
fibll  of  0.14  inch  in  the  barometer,  winds  shifting  from  SW.  to  W.,  and  at  North  Unst,  a 
fall  of  0.12  inch.  Rain  began  on  the  Norway  coast  with  a  fall  in  pressure  of  from  0.07 
to  0.20  inch.  29th,  depression  probably  central  over  northern  Lapland;  Tit)niso,  29.52, 
WSW.,  cloudy.  30th,  central  over  the  White  Sea;  Archangel,  20.59,  a  fall  of  0.25  inch 
n  past  twenty-four  hours.  During  the  31st  disappeared  in  a  high  pressure  area  (30.40) 
then  prevailing  over  Siberia.     No.  XX. — During  the  prevalence  of  an  extremely  high 
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pressure  area  (30.80)  over  the  Middle  Atlantic  States,  and  (30.60)  over  the  South  At- 
lantic States  on  the  25th  and  26th,  the  barometer,  over  the  central  portion  of  the  Golf 
of  Mexico,  fell  below  29.90.  Bark  Henrietta,  150  miles  feSE.,  of  Port  Eads,  La.,  expe- 
rienced during  the  26th  and  27th  heavy  gales  from  £S£.  to  N£.,  with  fearful  sea.  Brig 
Sally  left  Pensacola,  Fla.,  for  Havana,  on  the  25th;  26th,  wind  increased  to  a  terrific 
gale,  heavy  seas  sweeping  decks;  27th,  vessel  thrown  on  beam-ends  about  8  a.  m.  and 
capsized  about  one  hund2^  miles  S£.  of  South  Pass  Light,  six  sailors  lost;  sea  continued 
very  rough  and  dangerous  throughout  the  28th.  As  early  as  the  24th,  reports  ftom 
Havana  stated  that  there  were  indications  of  a  cyclone  foyning  to  the  northwest. 
Schooner  L.  B.  Wing,  from  Pascagoula  to  Sagua  la  Grande  was  struck  by  a  violent  east- 
erly gale  on  the  afternoon  of  the  25th  and  became  water-logged.  27th,  along  the  north- 
em  Gulf  coast,  the  wind  changed  to  N£.  and  N.  with  light  rains,  barometer  still  above 
30.20;  in  23°,  45^  N.,  90°,  15^  W.,  29.92  S. ;  Key  West,  29.98  E.,  3.33  inches  rainfall  in 
past  twenty-four  hours;  in  26°  N.,  86°  W.,  bark  Jennie  Aimstrong,  26th,  struck  hurri- 
cane from  £.  and  was  compelled  to  scud  before  it  under  bare  poles;  27th,  gale  changed 
to  NE.,  which  drove  the  vessel  back  off  Galveston  har])or.  In  10°  N.,  87°  W.,  27th, 
schooner  Mary  Evelin  encountered  violent  southwesterly  gale,  lost  sails  and  sprung  a 
leak.  Brig  Nellie,  24  miles  off  Southwest  Pass,  lost  sails  and  sprung  a  leak  during  vio- 
lent easterly  gales.  During  the  day  the  depression  passed  rapidly  northeastward  across 
northern  Florida  to  the  Atlantic,  the  barometer  along  the  South  Atlantic  coast,  Jailing 
from  0.25  to  0.60  inch,  winds  NE.  and  N.  Heavy  gales  were  experienced  over  the  ocean 
west  of  the  70th  meridian.  In  31°,  47^  N.,  71°,  16^  W.  brig  Vit-toria  experienced  hurri- 
cane fix)m  SW.  to  WNW.  lasting  three  days,  lost  sails.  In  32°  N.,  73°  W.  brig  John 
Wesley,  hurricaDC  from  SE.  backing  to  NE.  and  N.  and  again  around  the  compass,  hast- 
ing eighteen  hours.  28th,  depression  probably  central  off  the  North  Carolina  coa^t ; 
Cape  Hatteras,  29.79  NE.  light  rain,  a  fall  of  0.61  inch  and  3.18  inches  rainfall  in  past 
24  hours.  In  -37°  N.,  57°,  30^  ship  Red  Cloud  in  hurricane  from  SSE.  lost  sails.  60 
miles  north  of  the  Bermudas,  brig  Terifa  had  terrific  gale  from  SE.  to  SW.  with  heavy 
cross-seas  throwing  vessel  on  beam  ends  and  forced  to  run  before  the  gale  for  eight  hours. 
In  39°  N.,  66°  \i.  heavy  gale  from  E.  to  S.  veering  to  WNW.  and  continuing  for  forty 
hours.  During  the  day  depression  passed  rapidly  northward  off  the  Middle  Atlantic 
coast  and  by  morning  of  the  29th  had  combined  with  area  No.  XXI  then  central  on  the 
New  England  coast — No.  XXI.  On  the  26th  there  were  indications  of  the  approach, 
southeastward,  of  an  area  of  low  pressure  from  the  region  north  of  Manitoba;  at  York 
Factory  the  wind  shifted  to  SE.  and  the  barometer  had  fallen  0.22  in  the  past  twenty- 
four  hours.  By  morning  of  the  27th  the  depression  appeared  central  north  of  Lake  Su- 
perior, barometer  at  York  Factory  indicated  a  fall  of  0.36  inch,  wind  shifting  to  W., 
with  light  snow;  Moose  Factory,  29.66,  SW.,  a  fall  of  0.34  inch  in  the  past  twenty-four 
hours.  During  the  day  the  depression  changed  its  course  to  the  southeast  and  by  morn- 
ing of  the  28th  was  central  north  of  Lake  Erie;  lowest  barometers  at  Alpena  and  Parry 
Sound,  29.38  and  29.40,  resx>ectively;  over  the  Upper  Lake  region  the  winds  shifted  to 
W.  and  NW,  increasing  to  brisk  and  high  accompanied  by  light  rains.  29th,  depression 
central  in  Maine,  lowest-  barometer  at  Eastport,  28.77,  a  £a.ll  of  1.10  inches  in  past 
twenty-four  hours,  or  1.16  inches  below  the  normal  reading  for  the  month.  At  mid- 
night the  barometer  at  Sydney,  C.  B.,  read  28.73  or  1.16  inches  below  the  normal,  a  fall 
of  1.23  inches  in  past  twenty-four  hours.  In  this  vicinity  a  combination  with  area  No. 
XX,  as  heretofore  noted,  produced  a  most  remarkable  change  in  the  pressure  and  en- 
larged to  a  vast  extent  the  area  of  barometric  minima.  Inclosed  by  the  isobar  of  29.60 
the  depression  covered  20°  of  latitude  and  25°  of  longitude.  In  the  disposition  of  press- 
ure over  the  North  Atlantic,  Canada,  and  the  northeastern  portion  of  the  United  States 
a  remarkable  coincidence  occurred  on  this  date,  as  follows :  The  isobar  of  29.80  inclosed 
three  separate  centers  of  barometric  minima  between  the  meridians  of  30°  and  95°  W. 
and  the  parallels  of  35°  and  55°  N.  The  situation  and  lowest  readings  of  these  centers 
are  given  as  follows:  29.60  in  about  46°  N.  34°  W.;  28.77  at  Eastport,  Me.,  and  29.26 
at  Marquette,  Mich.  The  first  and  third  barometric  minima  belong  to  areas  No.  XIX 
and  No.  XXII,  respectively.  Returning  to  the  position  of  area  No.  XXI  at  Eastport  on 
the  morning  of  the  29th  it  is  found  that  heavy  rains,  with  high  to  hurricane  southeast 
to  southwest  and  northwest  winds,  prevailed  over  Maine,  New  Brunswick,  Prince  Ed- 
ward Island,  and  Nova  Scotia.  The  highest  wind  velocities  and  heaviest  rainialls  of  the 
month  were  experienced  on  this  dat«  at  stations  in  New  England  and  the  Canadian 
maritime  provinces:  Mount  Washington,  132  miles  NW.;  Newport,  R,  I.,  44  W. ; 
Thatcher's  Island,  57  W.;  Eastport,  48  NE.;  Boston,  39* W.;  Saint  John's,  N.  B.,  SE. 
to  NW.,  strong  gales — nothing  like  this  storm  for  many  years;  Yarmouth,  N.  S.,  strong 
SE.  to  NW.  gales,  terrific  squalls;  Halifax,  SE.  to  W.,  violent  gales;  Port  Hastings,  N. 
S.,  terrific  hurricane  from  SE.  to  NW. :  Louisburgh,  N.  S.,  heavvESE.  gale  veering  to  S. 
and  AVSW.;  Cow  Bay,  N.  S.,  strong  SE.  to  SW.  gales;  Glace  Bay,  N.  S.,  heavy  SSE.  to 
AV.  gales;  Sydney,  N.  S.,  violent  SE.  gale;   Pictou,  N.  S.,  strong  SW.  gale;  Charlotte- 
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town,  P.  £.  Island,  heavy  N£.  to  SE.  gales;  Point  du  Chene,  N.  B.,  heavy  S£.  to  N£. 
gales— tide  suddenly  rose  three  feet,  canying  everything  before  it  and  causing  very  gxeat 
damage;  Chatham,  N.  B.,  violent  £.  storm — tide  rose  suddenly,  canying  away  bridges 
and  flooding  housed;  Dalhousie,  N.  B.,  fearful  gale  from  the  £.;  Perc^,  P.  Q.,  very 
heavy  gale  firom  £.  shiiling  to  W. ;  Father  Point,  heavy  N.  £.  gale,  72  miles  per  hour; 
Port  Mtdgrave,  ternflc  hurricane,  doing  immense  damage  to  buildings  and  houses; 
Hawkesbury,  terrific  gale  from  the  sea,  lasting  three  hours;  Antigoni2i,  terriflc  ^e 
xnged  for  hours,  equaling  in  violence  that  of  August,  1873;  Shelbume,  heavy  SE.  ^e; 
Ii<x:kport,  extremely  violent  SW.  gale;  Saint  Peters,  C.  B.,  as  violent  as  that  of  August, 
1873;  Magdalen  Islands,  violent  £.  gale,  veering  to  S£.  and  blowing  a  perfect  hurricane 
for  twelve  hours;  Broad  Cove,  C.  B.,  severest  gale  ever  known;  New  Castle,  unusually 
high  tide,  flooding  lower  part  of  town,  Cocagne,  tide  rose  higher  than  ever  known  be- 
fore, rising  six  feet  higher  than  the  highest  point  during  the  great  storm  of  August, 
1873;  Alberton,  P.  £.  Island,  highest  tide  ever  known.    Along  the  coasts  of  the  Cana- 
dian maritime  provinces  over  one  hundred  vessels  were  driven  ashore  or  badly  damaged 
during  the  storm.    The  following  reports  are  from  vessels  along  the  coast  or  at  sea :  OS 
Nantucket  South  Shoals,  violent  NW.  gale  and  heavy  cross-seas;  off  Isle  Haute,  violent 
squalls  and  heavy  sea;  off  Sable  Island,  hurricane  from  S.,  veering  toE.,  lasting  several 
hours,  followed  by  a  calm,  continuing  for  fifteen  minutes,  when  the  wind  changed  to 
west,  blowing  with  greater  violence  than  before;  in  34°  N.,  70®  W.  violent  SW.  gale, 
lasting  six  hours  with  very  heavy  sea;  in  42°,  32'  N.,  69°,  06'  W.  cyclone  fi-om  ESE.  to 
AV.,  with  fearful  sea;  in  40°  N.,  62°  W.  hurricane  from  SW.  to  W.,  lasting  twelve  hours; 
in  43°,  16'  N.,  60°,  17'  W.  violent  NNW.  to  ESE.  and  W.  gales;  in  41°,  43'  N.,  71°,  53' 
^y.  8.  to  WNW.  strong  gale,  heavy  sea;  in  42°,  16'  N.,  59°,  49'  W.  hurricane  firom  S.; 
in  40°,  48'  N.,  60°,  46'  W.,  heavy  cyclone  from  SSW.  backing  to  SE,  and  then  veering 
to  SSW.,  lasting  two  hours,  at  6  p.  m.  had  a  lull  of  thirty  minutes,  barometer  rose  from 
28.60  to  29.10,  when  a  terrific  hurricane  broke  out  from  the  W.,  sea  mountains  high, 
ship  completely  buried,  sails  went  like  a  cannon-shot,  roar  of  wind  was  deafening  for  two 
hours,  followed  by  a  high  westerly  gale  for  three  days;  in  41°  N.,  to  60°  W.  hurricane 
from  SW.  to  KW.  and  continuing  for  sixteen  hours;  off  George's  Shoals,  heavy  gale  from 
SE.  to  W.  and  NW.,  lasting  twenty  hours;  in  44°  42'  N.,  60°,  05'  W.  hurricane  at  6.30 
a.  m. ;  9  a.  m.  vessel  thrown  on  beam  ends;  in  42°,  20'  N.,  61°,  50'  W.,  strong  gale  fiom 
SSE.  to  ESE. ;  6  p.  m.,  lull  for  five  minutes,  when  wind  suddenly  veered  to  SW.  with 
hurricane  force,  sea  broke  completely  over  the  vessel,  carrying  away  everything;  in  40° 
N.,  63°  W.,  hurricane  from  SW.  to  NW.,  lasting  three  hours;  in  40°  N.,  60°  W.,  gale 
from  S.  toNW.,  lasting  twelve  hours;  in  37°,  40'  N.,  62°,  30' W.,  hurricane  fi-om  S.  veer- 
ing to  WNW  and  lasting  several  hours;  in  41°,  58'  N.,  64°,  29'  W.,  heavy  gale  from  SSE., 
veering  to  W.     During  the  29th  this  storm  passed  northward  over  the  Gulf  of  Saint  Law- 
rence, combining  on  the  following  morning  with  area  No.  XXI,  then  central  in  the 
Lower  Saint  Lawrence  valley.     No.  XXII. — After  the  passage  of  No.  XXI  eastward  to 
the  Province  of  Ontario  by  morning  of  the  28th,  the  barometer  still  remained  below  29. 80 
in  Manitoba  and  the  extreme  Northwest,  with  westerly  winds,  light  rains  and  snow; 
lowest  barometer  29.73  at  Pembina,  air  calm.    Morning  of  29th  depression  central  over 
Lake  Superior,  lowest  barometer  29.26,  wind  W.,  at  Marquette;  following  the  move- 
ment of  the  area  on  this  day,  light  rains  and  snow  with  brisk  to  high  southwest  to  north- 
west winds  prevailed  in  ihe  extreme  Northwest,  Upper  Lake  region,  and  Province  of 
Quebec.     During  the  day  center  x)assed  rapidly  eastward  over  Canada,  and  by  the  fol- 
lowing morning  was  central  over  the  G\ilf  of  Saint  Lawrence,  with  the  pressure  below 
29.60  between  the  meridians  of  37°  and  80°  W.,  and  the  parallels  of  40°  and  55°  N.; 
Father  Point,  29.19,  W.,  Ught  rain;  Windsor,  N.  S.,  29.17,  SW.,  cloudy;  Dalhousie,  N. 
B.,  29.20,  light  rain;  in  51°  N.,  56°  W.,  29.16,  NE.,  cloudy;  steamer  Croft,  on  the  morn- 
ing of  30th,  while  standing  off  the  Bonks  of  Newfoundland,  experienced  strong  breeze 
from  the  W.,  which  increased  to  a  hurricane  wHhin  one  hour,  sea  confused  and  danger- 
ous, wind  shifted  toSW.  with  lightning  rapidity,  and  barometer  fell  from  29.30  to  29.00; 
31st,  when  one  hundred  miles  off  Sable  Island  was  struck  by  a  most  terrific  SW.  gale, 
sweeping  decks  of  everything;   30th,  in  40°  N.,  60°  W.,  violent  W.  gale,  lasting  for 
twenty-ibur  hours.    Steamer  Blytheville,  30th,  off  Sable  Island,  struck  cyclone,  wind 
seemed  to  come  from  all  four  points  at  once,  sea  running  mountain  high.     In  41°  N.,  60° 
W.,  steamer  France,  30th,  exx>erienced  cyclone  from  SE.  to  W\,  with  hurricane  winds 
and  high  sea  for  thirty-six  hours;  in  43°  N.,  44°  W.,  30th,  heavy  SW.  gale,  suddenly 
ishiiling  to  NW..with  terrific  squalls.     31st,  passed  northward  into  Labrador,  central 
titea  still  inclosed  by  the  isobar  of  29.20;  the  barometer  at  Godthaab  as  the  storm  ad- 
vanced reported  a  &11  of  0.32  inch  since  the  morning  of  the  30th.    The  further  course  of 
this  area  will  probably  appear  on  the  chart  for  November,  1879.     Of  the  storms  over  the 
Atlantic,  the  following  descriptions  are  given :  No.  Y. — Following  the  disappearance  of 
area  No.  I,  north  of  parallel  50°  on  the  7th,  the  pressure  fell  suddenly  to  the  southward 
and  by  morning  of  the  8th  a  depression  of  considerable  energy  appeared  in  about  45°  N., 
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50^  W. ;  steamer  Hooper,  from  Boston  to  London,  experienced  heavy  gales  from  NNE- 
Teering  to  N£.,  E.,  SE.,  and  S.;  9th,  wind  S.  blowing  very  heavily,  sea  ranning  mount- 
ain high;  in  45®  N.,  45°  W.  heavy  westerly  gales  lasting  until  the  12th.  During  the  day 
depression  moved  slowly  southwestward,  while  off  Newfoundland  heavy  west  and  north- 
west gales  prevailed,  continuingthrough the  10th.  On  the  9th,  in  45*30^N.  48*»25^  W., 
29.45,  NE.,  force  6,  heavy  rain;  windson  the  eastern  coast  of  Newfoundland  shifted  from 
NW.  to  N.  and  NE.  and  the  pressure  fell  from  0.18  to  0.27  inch.  10th,  pressure  over 
Newfoundland  rose  from  0.05  to  0.10  inch,  winds  still  NE.  as  the  storm  center  pa&sedto 
the  southeastward;  in  42**  35^  N.  56°  20' W.,  29.96,  NE.  force 6,  rain;  in 45° 24' N.  50^55^ 
W.  very  severe  NE.  gale;  off  Grand  Banks,  Newfoundland,  severe  NNE.  gale  lasting 
twenty-four  hours;  on  Banks  of  Newfoundland,  steamer  Plantyn,  violent  hurricane  from 
E.  veering  to  W.  and  lasting  twenty-four  hours;  hark  Trenton  encountered  fearful  hurri- 
cane, seas  mountain  high.  11th,  the  following  barometric  readings  show  the  extreme 
limit  of  the  area  of  low  to  the  east,  west,  and  south  on  this  date;  Saint  John's,  Newfound- 
land, 29.84,  NE.,  light  rain;  in  36°  N.,  50°  W.,  29.82,  NW.,  force  6,  rain;  in29°N.,  38° 
W.,  29.92,  SW.,  force 6,  rain;  Angra,  Azores,  29.86,  S.,  fair.  Reports  from  vessels  at 
sea  are  given  as  follows:  in  50°  37'  N.,  32°  29'  W.,  SE.  to  S.  strong  gale,  high  confused 
sea;  in  45°  24'  N.,  50°  56'  W.,  NE.,  hard  gale,  high  sea;  in  43°  51'  N.,  48°  15'  W.,  SE. 
to  W.,  stormy,  very  high  sea;  in  44°  13'  N.,  50°  04'  W.,  northerly  gale;  in  41°  50'  N., 
58°  10'  W.,  schooner  Henry  Lippett,  terrific  gale  from  NE.  changing  to'NW.,  lasting  for 
five  days,  had  to  run  S.  to  33°  N.  before  vessel  was  righted.  12th,  in  35°  N.,  48°  W., 
29.63,  NW.,  force  4;  in  33°  N.,  37°,  40'  W.,  29.80,  S.  force  6,  rain;  in  37°,  45',  N.,  62^ 
W.,  29.92,  force  6,  cloudy;  Saint  John's,  Newfoundland,  29.74,  NW.,  stormy;  Angra, 
Azores,  30.06.  SSW.,  fair;  in  44°  46'  N.,  53°,  53'  W.,  N.  hard  gale,  high  sea;  in  43°  N., 
53°,  42'  W.,  N.  heavy  storm;  in  48°,  55'  N.,  40°  50'  W.,  SSE,  squally,  high  sea;  in  42°, 
57'  N.,  54°  50'  W.,  fresh  northeasterly  gales.  During  the  day  this  depression  probably 
disappeared  in  an  area  of  high  pressure  (30.40)  central  morning  of  the  13th  northeast  of 
the  Azores.  Following  the  disappearance  of  area  No.  V  the  pressure  fell  with  considera- 
ble suddenness  in  the  vicinity  of  45°  N.,  50°  W.,  the  central  area  being  inclosed  within 
the  isohcff  of  29.40  on  the  morning  of  the  13th.  This  area  is  not  charted  owing  to  the 
extreme  irregularity  of  its  course ;  so  far  as  our  charts  would  present  reliable  data  the  course 
of  the  area  was  circular,  returning  frequently  upon  itself,  or  i>erhaps,  more  strictly,  it  was 
about  stationary.  This  peculiar  condition  continued  from  the  13th  to  20ih,  and  was  very 
likely  due  to  the  persistent  constancy  of  an  area  of  high  pressure  (30.40^  which  prevailed 
off  the  western  coast  of  Europe  and  from  which  there  was  no  relief  until  the  morning  of 
the  21st.  13th,  in  36°,  35'  N.,  37°,  38'  W.,  29.86,  SSW.,  foTce6,  heavy  rain;  in  34°  N., 
46°  W.,  29.77,  NW.,  force 4,  cloudy;  in 37°,  40'  N.,  60°,  15'W.,  29.87,  N.,  foroe6,  doudy; 
Saint  John's,  Newfoundland,  29.47,  W.  fiur;  Saint  Pierre,  Newfoundland,  29.44,  N.;  in 
43°,  02'  N.,  59°,  59'  W.,  N.  to  NW.,  fresh  gale,  high  sea;  in  47°,  13'  N.,  47°,  51'  W., 
SSE.  toW.,  strong  gale,  squally,  high  sea.  14th,  Saint  John's,  Newfoundland,  29.46, 
SW.  cloudy;  Saint  Pierre,  Newfoundland,  29.35,  W.;  Sydney, C.  B.,  29.57,  NW.;  in 38** 
N. ,  57°  W. ,  29. 74,  WN  W. ,  foree  6,  cloudy.  15th,  Saint  John's,  29. 64,  S. ,  fair ;  Saint  Pierre, 
29.48,  NW;  Sydney,  C.  B.,  29.73,  N.,  cloudy;  in  39°,  40'  N.,  53°,  15'  W.,  29.67,  SW., 
force  6 ;  in  37°  N. ,  57°  W. ,  29. 90,  NW. ,  force  4,  cloudy.  16th,  Saint  John's,  29. 82,  NW. , 
fair;  Saint  Pierre,  29.47,  NE.;  in  40°,  15'  N.,  50°,  lO'  W.,  29.68,  W.,  rain;  in  47°,  30^ 
N.,  41°,  40'  W.,  29.78,  S.,  cloudy.  17th,  depression  apparently  central  in  45°  N.,  45° 
W;  in  45°,  40'  N.,  48°,  30'  W.,  29.74,  SW.,  cloudy;  in  47°,  15'  N.,  43°,  25'  W.,  29.78, 
W.,  rain;  in  42°  N.,  48°,  50'  W.,  29.87,  NW.,  cloudy.  18th,  probably  central  near  40° 
N.,  50°  W.;  in  46°  N.,  50°  W.,  29.90,  S.,  cloudy;  in  42°  N.,  49° W.,  29.64,  NNW.,  force 
6,  heavy  rain;  in  45°,  40'  N.,  38°,  45'  W.,  30.00,  NNE.,  force  6,  heavy  rain;  in  44°  N., 
55°  W.,  29.80,  NW.,  threatening;  in  41°  N.,  47°  W..  revolving  storm,  veering  from  ENE. 
by  N.  to  SW. ,  blowing  with  terrific  violence,  heavy  rain,  high  cross-seas.  19th,  probably 
central  in  44°  N.,  45°  W. ;  in 41°,  35' N.,  46°,  40'  W.,  29.75,  SSE.,  fair;  duringthisandthe 
following  day  combined  with  area  No  IX,  then  moving  southeastward  from  the  Canadian 
maritime  provinces.  No.  XIX.— On  the  26th  as  area  No.  XVII  appeared  central  in  about 
60°  N.,  40°  W.,  a  very  narrow  barometric  trough  of  29.90  extended  south-southwest  to 
about  35°  N.,  50°  W.  On  either  side  of  this  contracted  area  of  low  were  situated  two 
areas  of  extremely  high  pressure,  30.40  in  47°  N.,  30°  W.  and  30.80  over  the  Middle  At- 
lantic States.  On  the  27th  these  two  areas  of  high  pressure  were  rapidly  dissipated  by 
the  counteracting  infiuence  of  no  less  than  five  separate  areas  of  barometric  minima  be- 
tween the  meridians  of  10°  and  90°  W.  and  the  parallels  of  20°  and  70°  N.  Their  respect- 
ive positions  can  be  ascertained  by  referring  to  the  charting  of  areas  No.  XVII,  XIX, 
XX,  XXI  and  XXIII.  By  the  morning  of  the  27th  an  area  of  29.60  appeared  in  about 
40°  N..  50°  W.;  in  43°,  3(i'  N.,  46°,  25'  W.,  29.59,  ESE.,  force  4,  rain;  28th,  in 44°,  35' 
N.,  45^  W.,  29.50,  N.,  fair;  in  41°,  ll'N.,  57°,  21' W., steamship Abaua  reported,  noon, 
barometer  30.17,  wind  S.,  sea  calm,  clear  during  evening,  at  midnight  29.80  increasing 
southerly  wind;  29th,  4  a.  m.,  heavy  gales  from  E.  and  S.,  rain  in  torrents,  barometer 


KEPOBT   OP   THE   CHIEF   SIGNAL-OFFICER.  69 

29.00,  ship  nmaanageable  on  acoonnt  of  wind;  7  a.  m.,  wind  backed  to  E. ;  8.30  a.  m., 
violent  hurricane,  increasing  in  force,  barometer  gradually  fell  to  28.50;  9  a.  m.,  barom- 
eter 28. 00 ;  9. 25  a.  m. ,  suddenly  calm  for  fifteen  minutes,  the  stillness  being  very  oppress- 
ive, wind,  previously  from  the  east,  now  began  to  blow  from  the  west  with  increased  vio- 
lence, no  object  visible  at  more  than  twenly  feet  distant,  ship  unmanageable;  9.50  a.  m., 
wind  WSW.,  heavy  gale,  barometer  rose  0.50  inch  in  ninety  minutes,  wind  continued 
WSW.  until  6  p.  m.,  when  it  hauled  round  to  W.,  barometer  29.20;  gales  from  W.  and 
NW.,  continued  to  7  a.  m.,  of  the  30th,  after  which  the  vessel  passed  into  an  area  of  high 
pressure  (30.20)  with  clearing  weather  but  a  continuance  of  northwesterly  gales.  The 
central  area  of  barometric  minima  on  this  day  (28th)  extended  from  near  50°  N.,  50**  W., 
west-southwest  to  the  position  of  area  No.  XX,  off  the  North  Carolina  coast  Although 
this  elongated  area  of  low  pressure  is  not  clearly  delineated  upon  our  daily  charts,  reports 
from  the  logs  of  vessels  show  the  barometer  to  have  reached  a  very  low  point  and  the  winds 
to  have  been  exceedingly  severe.  29th,  in  45°  N.,  41°,  30^  W.,  29.61,  W.,  force  7,  rain; 
in  49°,  01^  N.,  33°,  14^W.,  NE.  to  SE.,  stormy,  high  seas;  in  51°,  24'  N.,  38°,  36'  W., 
SE.,  0ftle;  in  47°,  45'  N.,  42°,  34'  W.,  SE.,  moderate  storm,  rain,  high  sea.  During  the 
day  depression  lost  its  identity  through  the  overwhelming  influence  of  areas  No.  xyiT 
and  XXIII,  central  respectively  over  the  Gulf  of  Saint  Lawrence  and  between  the  Azores 
and  Madeira  Islands.  No.  XXIII. — Resulting  frx)m  the  extensive  area  of  barometric 
minima  which  on  the  30th  prevailed  from  Hudson's  Bay  southeastward  to  the  northwest- 
em  coast  of  Africa,  the  isobar  of  29.80  inclosed  the  central  area.  At  Funchal  the  biurom- 
eter  in  the  past  twenty-four  hours  fell  0.10  inch,  and  at  Ponta  Delgado  0.21  inch;  on  the 
western  coast  of  Spain  and  Portugal  there  was  a  rise  of  0. 07  to  0. 13  inch,  with  winds  shift- 
ing from  N£.  to  S.  and  SE.  3l8ty  central  off  the  western  coast  of  Spain  and  Portug^, 
winds  backing  to  SE.  and  E.  with  rising  pressure  at  land  stations,  rainy  and  threatening 
weather  becoming  general.  Of  the  storms  over  the  Atlantic,  north  of  parallel  60°  and 
over  northern  Euro]>e,  the  following  descriptions  are  given:  No.  II. — This  storm  is  a 
continuation  of  area  No.  XXI  of  the  September,  1879,  chart.  Central  south  of  Iceland 
on  the  Ist,  it  moved  northeastward  north  of  the  Faroe  Islands  during  that  day  and  the 
following,  barometer  at  Stykkisholm,  29.27,  windN.;  Thoishavn,  29.25,  SSE.,  a  &11  of 
0.58  inch  in  past  twenty-four  hours;  Monach  Light-house,  29.37,  SW.,  a  fall  of  0.50  inch 
in  past  twenty-four  hours;  North  Unst,  29.49,  SSE.,  a  fall  of  0.55  inch.  2nd,  Stykkis- 
holm,  29.16,  NW.;  Thorshavn,  29.31,  SSE.;  Monach  Light-hduse,  29.43,  SW.;  North 
Unst,  29.53,  S.  3d,  Stykkisholm,  29.54,  ENE. ;  Thorshavn,  29.23,  WNW. ;  North  Unst, 
29.24,  SSW. ;  pressure  along  the  coast  of  Norway  fell  from  0.15  to  0.25  inch,  with  winds 
shifting  to  SW.  and  SE.  During  the  day  depression  passed  southeastward  into  southern 
Scandinavia,  accompanied  to  the  southward  over  Denmark  and  along  the  southern  shores 
of  the  White  Sea  by  northwesterly  gales  and  light  rains.  4th,  pressure  at  center  gener- 
ally below  29.60.  5th,  central  over  the  Gulf  of  Bothnia  near  60°  N.,  20°  E^,  with  in- 
creased pressure,  barometer  at  center  below  29.80;  rain  prevailed  at  most  Gulf  stations 
with  NE.,  S.,  SW.  and  NW.  winds.  6th,  central  over  Lapland,  followed  over  the  Gulf 
of  Bothnia  by  rising  pressure,  northwesterly  winds  and  clearing  weather;  Tromso,  29.62, 
SW.,  afall  of  0.18  inch  in  past  twenty-four  hours;  Archangel,  29.81,  S.,  a  fall  of  0.27  inch 
in  past  twenty-four  hours.  7th,  depression  about  stationary,  disappearing  by  morning 
of  the  8th  north  of  the  White  Sea.  No.  VII. — ^Following  the  disappearance  of  area  No. 
II,  the  pressure  fell  suddenly  over  northern  Scandinavia  and  Lapland.  9th,  Tromso, 
29.59,  SW.  rain,  a  fall  of  0.20  inch  in  the  past  twenty-four  hours;  Archangel,  29.72,  SSW. 
rain,  a  fall  of  0.22  inch  in  post  twenty-four  hours.  10th,  central  over  the  White  Sea,  with 
a  barometric  trough  (29.60),  extending  south  to  parallel  50°  N. ;  Archangel,  29.54,  SSW. 
rain;  Tromso,  29.73,  calm,  rain;  St.  Petersburg,  29.58,  S.  rain.  11th,  central  southeast 
of  the  Gulf  of  Finland ;  Moscow,  29.58,  NNW. ;  St.  Petersburg,  29. 80,  NE. ;  Dorpat,  29.87, 
N-W. ;  Kieff,  29.63,  ESE. ;  Lugan,  29.78,  SW.  rain.  12th,  depression  curved  to  the  north- 
east with  lowest  pressure  again  at  Archangel,  29.54,  NW.  afall  of  0.31  inch  in  past  twenty- 
four  hours;  winds  over  central  Russia  shifted  to  S.  and  SW.  13th,  lowest  pressure  at 
Kasan  29.46,  a  fall  of  0.20  inch  in  past  twenty-four  hours,  wind  SSE;  Krotkowo,  29.47, 
8.  a  fall  of  0.31  inch.  During  the  day  this  area  dissipated  under  the  mfluence  of  No.  X, 
central  over  the  Gulf  of  Finland,  and  an  area  of  high  pressure  (30.30)  over  western  Si- 
beria. The  irregularity  of  the  movement  of  this  area  (No.  YII)  since  the  11th  was  prob- 
ably due  to  the  constant  high  pressure  over  western  Siberia.  No.  X. — On  the  morning 
of  the  13th  there  was  an  extremely  sudden  fall  of  the  barometer  in  northern  Scandinavia; 
Umea,  28.88,  a  fall  of  1.00  inch  in  past  twenty-four  hours,  windSW.;  Hemosand,  28.91, 
a  fall  of  1.02  inch,  wind  SW.;  Haparonda,  29.06,  a  fall  of  0.76  inch,  wind  NE.,  light 
snow;  Brono,  29.10,  a  fall  of  0.80  inch,  wind,  NNW.,  29  miles  per  hour.  14th,  depress- 
ion central  near  St.  Petersburg,  barometer  28.72,  aixJl  of  0.86  inch  in  past  twenty-four 
hours,  wind  WSW.;  Dorpat,  29.02,  NW;  Archangel  29.26,  ENE.;  Moscow,  29.15,  SE. 
15th,  depression  about  stationary  with  rapidly  increasing  pressure;  St.  Petersburg,  5^.10, 
NW. ;  Dorpat  29.26,  WNW. ;  Archangel  30.07,  NE. ;  Moscow,  29.35,  8.    By  morning  of 
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the  16th,  the  depression  had  moved  northeastward^  heing  central  east  of  the  White  Bea; 
ATchangel29.27^NW.;  Ekaterinboig,  29.30,  a&ll  of  0.29  inch  in  past  twenty-four  hours, 
wind  S.  17th,  central  in  the  valley  of  the  Obi,  followed  by  a  rise  of  0. 4^  inch  at  Ekater- 
inburg, wind  lifting  to  W.  18th,  central  in  the  valley  of  the  Yenisei,  north  of  parallel 
60®  N. ;  Yeniseisk,  29.77,  a  fall  of  0.22  inch  in  past  twenty-four  houre,  wind  shifting  from 
E.  to  S. ;  Barnaul,  29.97,  a  foil  of  0.08  inch  in  past  twenty-four  hours,  wind  SW.  Dur- 
ing the  day  area  disapp^red  to  the  eastward  over  northern  Siberia.  No.  XII. — On  the 
16th,  a  small  area  of  29.60  appeared  south  of  Iceland;  Stykkisholm,  29.73,  a  fall  of  0.44 
inch  in  past  twenty-four  houis,  wind  shifted  fromS£.toN£.,  withrain;  Thorshavn,  29.61, 
a  fall  of  0.78  inch  in  the  past  twenty-four  hours,  windshifted  from  N.  toS.  17th,  depress- 
ion passed  rapidly  northeastward  to  the  Norway  coast;  Thorshavn,  28.81,  N. ;  Brono,  29.13, 
a  &11  of  0.67  inch  in  past  twenty-four  hours,  S.,  rain;  Bergen,  "29. 37,  a  fall  of  0.75  inch  in 
past  twenty-four  hours,  S. ,  rain ;  Tromso,  29. 35,  a  fall  of  0. 25  inch  in  past  twenty-four  hours, 
NE.,  cloudy;  Christiania,  29.45,  a  fall  of  0.69  inch  in  past  twenty-four  hours,  SW.,  rain;  the 
winds  over  the  British  Isles  shifted  to  N.  and  NW.,  with  increased  force  and  rapidly 
&lling  pressure,  the  latter,  owing  to  the  formation  of  a  barometric  trough  extending 
from  Lapland  southwestward  to  the  Day  of  Biscay.  18th,  with  enlarged  area  the  de- 
pression became  central  south  of  the  Gulf  of  Finland;  Dorpat,  29.35,  a  iill  of  0.67  indi 
in  past  twenty-four  hours,  ENE.,  heavy  snow;  St.  Petersburg,  29.47,  a  fall  of  0.61  inch, 
E.,  snow;  Wilna,  29.27,  a  fall  of  0.70inch,  NW.,  threatening;  Kieff,  29.47,  a  fall  of  0.21 
inch,  WNW.,  light  rain;  Moscow,  29.39,  a  fall  of  0.78  inch,  SE.,  rain.  19th,  on  this 
date  the  isobar  of  29.80  covered  the  whole  of  Europe  north  of  the  50th  parallel,  area  No. 
XIII  being  central  southeast  of  Iceland  and  No.  XII  between  the  Gulf  of  Finland  and 
the  White  Sea.  Archangel,  29.21,  a  fall  of  0.66  inch  in  past  twenty-four  hours,  E., 
snow;  St.  Petersburg,  29.13,  W.,  snow;  Dorpat,  29.35,  stationary,  W.,  snow.  During 
the  day  the  depression  disappeared  east  of  the  White  Sea  under  the  influence  of  a  high 
area  over  western  Siberia.  No.  XIII.-— On  the  17th,  the  barometer  at  Stykkisholm  rose 
0.18  inch,  wind  veered  from  NE.  to  E.  after  the  passage  of  area  No.  XII.  At  Godthaab, 
barometer  rose  slightly,  wind  veered  from  NE.  to  S.  18th,  Stykkisholm,  28.83,  a  fall 
of  1.08  inches  in  past  twenty-four  hours,  SE.,  force  8,  rain;  Godthaab,  29.61,  a  fall  of 
0.20  inch  in  past  twenty-four  hours,  SW.,  cloudy;  Thorshavn,  29.66.  SSE.,  a  fall  of  0.17 
inch.  19th,  Stykkisholm,  28.87,  WSW.,  rain;  Godthaab,  29.42,  N.,  cloudy;  Thorshavn, 
28.78,  NW.;  North  Unst,  28.72,  a  fall  of  1.04 inches  in  past  twenty-four  hours,  W., 
force  6;  Monach  Light-house,  28.98,  W.,  force  6,  a  fall  of  0.78  inch.  20th,  pressure 
below  29.80  over  the  whole  of  Europe  north  of  the  45th  parallel;  area  central  over 
southern  Scandanavia  inclosed  )>y  the  isobar  of  28.80;  Beigen,  28.72,  NNW.,  a  &11  of 
0.25  inch  in  past  twenty-four  hours;  Brono,  29.01,  E.,  a  fall  of  0.21  inch;  Christiania, 
28.76,  S.,  a  fall  of  0.51  inch;  Upsala,  28. 76^  S8W.,  a  fall  of  0.59  inch  in  past  twenty- 
four  hours;  Vestervig,  28.81,  a  fall  of  0.38  mch,  W.,  rain;  over  Denmark  the  pressure 
was  below  29. 00,  winds  southwesterly.  21st,  depression  central  over  the  Gulf  of  Bothnia, 
with  considerably  diminished  pressure,  the  isobar  of  29.20  inclosing  the  central  area; 
lowest  barometer  at  Wisby,  29.07,  WNW;  clearing  weather,  with  SW.  to  NW.  winds 
and  rising  pressure,  prevailed  over  the  British  Isles  and  centml  Europe.  22d,  central 
over  Finland;  Archangel,  29.41,  S.;  St.  Petersburg,  29.48,  S.;  Haparanda,  29.44,  N.; 
Vmea,  29.45,  N. ;  Hemosand,  29.60,  NW. ;  Dorpat,  29.53,  S.,  rain.  During  the  day  dis- 
appeared east  of  the  White  Sea  in  a  high  pressure  area  over  western  Siberia.  No.  XIY. — 
Following  the  passage  of  No.  XIII  the  barometer,  at  Stykkisholm  on  the  20th,  rose 
0.69  inch,  winds  shifting  from  W.  to  E.,  but  by  morning  of  the  21st  there  was  a  fall  of 
0.21  inch  rei)orted,  wind  S.,  rain.  22d,  depression  central  off  the  coast  of  Norway; 
Brono,  29.24,  S.,  a  fall  of  0.17  inch  in  past  twenty-four  hours;  Tromso,  29.34,  SW.; 
Haparanda,  29.44,  N. ;  on  this  day  the  centers  of  the  two  areas,  Nos.  XIII  and  XIY, 
were  on  nearly  the  same  parallel  and  within  20^  of  longitude.  23d,  depression  centml 
over  Finland;  Umea,  29.13,  N.;  Haparanda,  29.26,  N.;  Hemosand,  29.26,  WNW.;  St. 
Petersbuig,  29.31,  SW.;  Dorpat,  29.47,  SW.  24th,  central  over  the  White  Sea;  Arch- 
angel, 29.34,  W.,  a  fall  of  0.11  inch;  during  the  day  passed  southeastward  into  north- 
western Siberia.  25th,  Ekaterinbui^,  29.87,  NW,  a  Ml  of  0.11  inch  in  past  twenty-four 
hours;  area  passed  slowly  southeastward  over  the  valley  of  the  Obi  and  by  morning  of 
the  26th,  Barnaul  barometer  read  29. 82,  or  a  fall  of  0.33  inch,  wind  shifted  from  NW.  to 
S.^  Yeniseisk,  29.89,  a  fall  of  0.46  inch,  wind  shifted  to  SE.  27th,  Barnaul,  29.65,  NW., 
threatening;  Yeniseisk,  29.78,  S.,  rain.  28th,  Barnaul,  30.24,  SW.,  snow;  Yeniseisk, 
30.11,  W.,  cloudy.  No.  XV.— On  the  21st  the  barometer  at  Godthaab  read  29.34,  a  fall 
of  0.14  inch  in  past  twenty-four  hours,  wind  veering  to  E.,  finom  N.  on  the  19th  and 
NNE.  on  the  20th,  22d,  Godthaab,  29.25,  wind  backed  to  NW. ;  Stykkisholm,  29.74  E., 
force  8,  a  rise  of  0. 39  inch  in  past  twenty-four  hours.  23d,  Godthaab,  29. 87,  SW. ;  Styk- 
kisholm ,  29. 26,  SE.  J  rain.  During  the  day  the  depression  moved  rapidly  eastward  and  by 
morning  of  the  24th  was  central  north  of  the  Shetland  Isles.  Thorshavn,  29. 33  W. ;  North 
Unst,  29.42,  NW. ;  Bergen,  29.47,  S.,  rain;  Brono,  29.56,  calm;  Tromso,  29.67,  calm.    25th, 
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central  over  the  North  Sea;  winds  over  the  British  Isles  from  NE.  to  W. ;  over  northern 
France,  Germany,  and  Denmark  W.  to  SE.,  pressure  generally  below  29.80,  central  area 
below  29. 60.  During  the  day  the  depression  probably  disapi)eared  over  Germany  through 
the  influence  of  approaching  high  areas  to  the  east  and  west,  30.60  north  of  the  Azores 
and  30.20  over  central  Russia.  Had  our  daily  charts  reported  the  distribution  of  atmos- 
pheric pressure  for  more  than  one  hour  of  the  day  it  is  more  than  probable  that  area  No. 
XVIII  would  prove  to  be  but  a  continuation  of  No.  XV.  No.  XVIII. — The  peculiar 
course  of  this  probably  separate  area  appeared  to  be  due  to  the  encroachment  of  high- 
pressure  areas  situated  to  the  east  and  west.  On  the  morning  of  the  26th  the  barometer 
fell  very  suddenly  over  the  Bay  of  Biscay,  followed  by  the  appearance  of  an  area  of  29.60 
off  the  northern  coast  of  Si)ain;  rain,  with  southerly  winds,  commenced  at  Spanish 
stations  on  the  26th,  continuing  throughout  the  remainder  of  the  month.  26th,  Santi- 
ago, 29.61,  SE.,  rain,  a  fall  of  0.40  inch  in  past  twenty-four  hours;  Bilbao,  29.78,  S., 
cloudy,  a  fall  of  0.24  inch  in  past  twenty -four  hours;  along  the  coast  of  France  there 
was  a  fall  of  0.05  to  0.08  inch,  winds  shifting  from  W.  to  SE.  and  E.;  Lisbon,  29.85, 
SW.,  a  fall  of  0.13  inch  in  past  twenty-four  hours.  27th,  Santiago,  29.69,  SSE. ;  Lis- 
bon, 29.67,  S.,  rain;  Campo  Major,  29.82,  SE.,  rain.  During  the  day  the  high  areas 
previously  spoken  of  as  situated  to  the  east  and  west  combined  to  the  northward  over 
Europe  between  the  parallels  of  50^  and  60^  N.,  forming  an  area  of  30.40.  Throughout 
the  2^th  and  29th  the  depression  remained  about  stationary  over  Portugal  and  western 
Spain,  accompanied  by  southerly  winds  and  rain;  by  morning  pf  the  30th  had  disap- 
peared to  the  eastward  in  an  area  of  high  pressure,  30.20,  followed  to  the  westward  by 
slowly  rising  pressure  and  southeasterly  winds,  the  latter  owing  to  the  advance  of  area 
No.  XXIII  from  the  southwest.  Of  the  storms  over  southern  Europe  the  following  de- 
scriptions are  given:  No.  VI. — ^While  area  No.  II  appeared  central  near  the  White  Sea 
on  the  7th,  the  pressure  fell  considerably  over  that  portion  of  Russia  just  north  of  the 
Bhick  Sea,  forming  by  morning  of*  the  8th  an  area  of  29.80;  Kieff,  29.71,  WNW.,  a  fall 
of  0.24  inch  in  past  twenty-four  hours;  Nikolaeiv,  29.85,  W.,  a  fall  of  0.23  inch;  Lugan, 
29.79;  calm,  a  &11  of  0.21  inch.  9th,  depression  about  stationary;  Kieff,  29.82,  NE.; 
Nikolaiev,  29.89,  S.;  Lugan,  29.81,  NE.  10th,  Kieff,  29.77,  NW.:  Nikolaiev,  29.84 
NNW. ;  Lugan,  29.68,  E.  During  the  day  area  No.  VII,  then  central  over  the  White 
Sea,  formed  a  barometric  trough  of  29.60,  which  extended  southward  to  parallel  50^  N., 
with  which,  by  morning  of  the  11,  area  No.  VI  combined;  lowest  barometer  at  Moscow, 

29.58,  NW.,  a  fall  of  0.20  inch  in  past  twenty-four  hours.  No.  XL— During  the  14th 
there  was  a  toll  in  pressure  of  from  0.25  to  0.35  inch  over  Switzerland  and  northern 
Italy,  winds  S.  and  SW.,  accompanied  by  light  to  heavy  rains,  pressure  generally  below 
29.80.  By  morning  of  the  16th  a  decided  depression  had  formed  over  the  central  jwrtion 
of  Italy  inclosed  within  the  isobar  of  29.60;  Leghorn,  29.38,  W.,  a  &11  of  0.48  inch  in 
past  twenty-four  hours;  Pesaro,  29.39,  SW.,  a  fall  of  0.41  inch;  Genoa,  29.41,  N.,  a  fall 
of  0.37  inJi;  Florence,  29.42,  W.,  a  fall  of  0.42  inch.  17th,  with  rising  pressure,  clear- 
ing weather  and  northerly  winds  the  central  area  passed  eastward  into  northern  Turkey; 
Hermanistadt,  29.42,  NW.,  rain,  a  fall  of  0.32  inch  in  past  twenty-four  hours;  Con- 
stantinople, 29.63,  SSW.,  a  fall  of  0.39  inch;  Valona,  29.83,  S.,  cloudy,  1.85  inches  rain- 
fall in  past  twenty-four  hours.     18th,  depression  central  in  eastern  Austria;  Lemberg, 

29.59,  NW.,  hail  storm,  2.01  inches  rainfall  in  past  twenty-four  hours;  Hermannstadt, 
29.85,  WNW. ;  Szathmar,  29.80,  SW. ;  Szegedin,  29.80,  W.  During  the  day  this  depres- 
sion lost  its  identity  over  western  Russia  through  the  influence  of  area  No.  XII  then 
passing  to  the  eastward  near  the  Gulf  of  Finland,  but  on  that  day  the  isobar  of  29.60 
extended  southward  to  the  Black  Sea  and  covered  nearly  the  whole  of  central  Europe. 
No.  XVI. — ^The  powerfully  disturbing  effects  of  area  No.  XIII,  particularly  on  the  20th 
and  2l8t,  causing  the  lowest  barometric  readings  of  the  month  over  Europe,  appeared  to 
be  instrumental  in  the  formation  of  another  depression  over  Italy.  On  the  morning  of 
the  21st  the  barometer  indicated  a  &1I  of  from  0.25  to  0.50  inch  in  past  twenty-Sur 
hours  at  northern  stations,  the  central  area  being  indoeed  by  the  isobar  of  29.60;  lowest 
barometer,  29.51  at  Leghorn;  rain&ll  quite  general.  22d,  with  increased  pressure,  the 
central  area  (29.80)  covered  the  southern  half  of  the  kingdom;  winds  variable,  lowest 
barometer  29.58  at  Coeenza,  1.07  inches  rainfidl  in  past  twenty-four  hours.  23d,  central 
in  the  valley  of  the  Danube,  accompanied  by  quite  general  rains,  with  northwesterly 
winds  over  Austria  and  southeasterly  winds  over  Turkey.  Over  Italy  northerly  winds 
and  clearing  weather  prevailed.  By  morning  of  the  24th  depression  had  disappeared  to 
the  eastward  in  an  area  of  high  pressure,  30.20,  prevailing  in  the  vicinity  of  the  Caspian 
Sea.  No  storms  have  been  charted  on  the  Asiatic  coast,  although  this  month  is  one  (last 
one)  of  the  four  comprising  the  typhoon  season  of  the  China  and  Japan  seas.  There  are 
some  reports  from  the  logs  of  vessels  which  indicate  the  presence  of  these  storms,  but 
the  data  is  irregular  and  the  stations  on  the  Asiatic  coast  are  so  few  from  which  re- 
ports are  regularly  received,  that  it  is  not  deemed  advisable  to  attempt  the  indication 
of  storm  tracks  on  the  chart,  and  the  following  discoimected  data  is  furnished,  prind- 
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pally  from  the  reports  of  vessels:  Steamship  Gaelic,  Hong  Kong,  8th,  29.59,  fCE.,  fi>roe 
8  to  9;  9th,  29.80,  NNE.,  force  2;  10th,  29.91,  NE.,  force  5,  hesLxy  squalls  at  intervals. 
Hong  Kong,  9th,  typhoon  a  little  to  the  south;  at  4.30  p.  m.,  29.32,  typhoon  probably 
moved  from  SE.  toNW.  Manila,  7th,  29.70,  WSW.;  8th,  29.79,  S.  Zi-Ka-Wei,  26th, 
between  4.45  and  5.00  a.  m.,  typhoon  passed  over  station,  wind  shiited  firom  E^E.  to 
WNW.,  lowest  barometer  29.76.  Macao,  26th,  29.97,  a  fiOl  of  0.11  inch  in  past  twenly- 
four  hours,  wind  shifted  from  SE.  to  S.  Hong  Kong,  25th,  heavy  NE.  gale.  Manila, 
26th,  29.81,  NE.  Steamship  Gaelic,  23d,  in  25*^,  18^  N.,  119*  59^  E.,  30.10,  N.,  force 
6,  rough  sea,  threatening;  24th,  in  27°  04'  N.,  124°,  01'  E.,  29.90,  8SE.,  force  4,  mod- 
erate sea,  threatening;  25th,  in  28°  56'  N.,  128 Y31^  E.,  29.82,  W.,  force  5,  rough  sea, 
rain;  26th,  in  30°,  29^  N.,  133°  11'  E.,  30.00,  NW.,  force  6,  rough  sea,  squally.  Nag- 
asaki, 26th,  29.66,  a  &11  of  0.45  inch  in  past  twenty-four  hours,  wind  shifted  from  N., 
to  W.,  rain&ll  1.66  inches;  27th,  30.00,j  NW.,  cloudy.  Hiroshima,  26th,  29.80,  a  fiiJl 
of  0.35  inch  in  past  twenty-four  hours,  wind  shifted  from  ENE.  to  NNE.,  rainfiUl  1.30 
inches;  27th,  29.91,  NNW.,  dear.  Tokei,  26th,  30.10  a  rise  of  0.07  inch  in  past  twenty- 
four  hours,  wind  shifted  from  NNW.  to  N.,  rainfall  1.58  inches;  27th,  29.64.  N.,  xain- 
fidl  1.08  inches.  Waykayama,  26th,  29. 91,  a  fall  of  0.22  inch  in  past  twenty-iour  honxs, 
wind  shifted  from  NE.  to  ENE.,  rainfkll  5.59  inches;  27th,  29.83,  N.,  cloudy.  On  the 
28th  a  pressure  of  from  30.03  to  30.17  covered  the  Japan  Islands,  winds  shifSng  to  SW. 
and  NW.  with  clearing  weather.  It  seems  veiy  probable  from  a  study  of  &»  daily 
charts  since  the  24th,  notwithstanding  the  scarcity  of  data,  that  a  typhoon  appeared  on 
that  date  over  the  China  Sea,  south  of  Hong  Kong,  pursuing  thereafter  a  northeasterly 
course,  hugging  the  coast  closely,  perhaps  crossing  the  Island  of  Formosa,  and  alter 
reaching  the  latitude  of  the  iJew  Chew  Islands  curved  moro  to  the  east,  then 
again  to  the  northeast,  passing  off  the  Bay  of  Yeddo  on  the  27th.  It  will  be 
seen  from  the  following  record  of  maximum  readings  for  the  month  over 
the  Japan  Islands  and  along  the  Asiatic  coast  from  25°  to  50°  N.,  that  few  typhoons 
could  have  pursued  their  customary  paths  between  these  parallels:  1st,  30.27;  2d,  30.29; 
3d,  30.33;  4th,  30.52;  5th,  30.34;  6th,  30.26;  7th,  30.25;  8th,  30.29;  9th,  30.44;  10th, 
30.39;  llth,  30.24;  12th,  30.20;  13th,  30.24;  14th,  30.27;  15th,  30.34;  16th,  30.33;  17th, 
30.33;  18th,  30.26;  19th,  30.22;  20th,  30.26;  21st,  30.21;  22d,  30.27;  23d,  30.21;  24th, 
30.22;  25th,  30.15;  26th,  30.10;  27th,  30.22;  28th,  30.32;  29th,  30.32;  30th,  30.32;  3Ut, 
30.28.  Over  the  China  Sea  and  Philippine  Islands  the  development  and  passage  of 
typhoons  may  have  occurred  with  the  usual  frequency,  but  little  can  now  be  said  re- 
garding that  probability,  owing  to  the  extreme  paucity  of  reports  from  these  localities. 

TEMPEBATUBE  OF  THE  AIB. 

The  mean  temperature  of  the  air  for  September,  1881,  is  shown  by  the  isothermal 
lines  (in  red)  on  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the 
right-hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month 
throughout  the  various  districts,  as  deduced  principally  from  observations  taken  at  Sig- 
nal Service  stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present 
month  and  the  departures  of  such  means  from  the  average  for  many  years.  South  and 
east  of  a  line  extending  southwestward  fh)m  Lake  Michigan  to  New  Mexico,  the  tem- 
perature is  everywhere  above  the  normal.  The  excess  ranges  from  about  normal  in  the 
Florida  peninsula  and  Rio  Grande  valley  to  8°.  9  in  the  Lower  Lake  region.  There  is  a 
slight  excess  reported  from  the  Southern  Pacific  Coast  region.  The  mean  temperature 
of  the  present  month  is  remarkably  high  over  the  eastern  portion  of  the  country.  In 
comparison  with  previous  years  the  departures  from  normal  are  found  to  be  the  lai^gest 
by  from  2°  to  3°  that  have  occurred  since  the  establishment  of  Signal  Service  stations. 
'The  region  of  greatest  excess  (from  -f  5°.7  to  -f  8°.9)  is  embraced  by  the  foUovnng  dis- 
tricts: Upper  Mississippi  Valley,  Ohio  Valley  and  Tennessee,  Middle  Atlantic  Stat^  and 
the  Lower  Lake  r^on.  Since  1872  the  following  are  the  maximum  departures  of  ex- 
cess, with  corresponding  districts:  1873,  -f 0°.6,  West  Gulf  States;  1874,  -f5°.8  and 
-f 4°.7,  Upper  and  Low.er  Lakes,  respectively;  1875,  all  deficiencies;  1876,  all  deficiencies; 
1877,  -|-5°.9  and  -|-4°.6,  in  the  Upper  Missouri  and  Upper  Mississippi  Valleys,  respect- 
ively; 1878,  -f  3°.6,  Upper  Lakes;  1879,  -f  5°.8,  Western  Plateau;  1880,  -fl*.8  and  -|-1°.9, 
in  New  England  and  the  Northern  Plateau,  respectively.  Throughout  the  Plateau  and 
in  the  Middle  and  Northern  Pacific  Coast  regions,  in  Minnesota  and  the  Missouri  Valley, 
the  temperature  is  below  the  average,  the  deficiency  ranging  ,fTom  — 0°.8  in  Minnesota 
to  — 5°.l  in  the  Northern  Plateau. 

Banges  of  temperature  at  signal  service  stations. — Monthly  ranges  in  general  varied  ftom 
25°  to  40°  over  the  country  east  of  the  Rocky  Mountains,  and  from  45°  to  60°  to  the  west- 
,  ward  of  that  region .  The  smallest  ranges  were :  Punta  Rassa,  20° ;  Key  West,  21° ;  Ports- 
mouth, N.  C,  22°;  Hatteras  and  Fort  Macon,  2,3°;  Port  Eads,  24°;  Charleston,  Savan- 
nah, Galveston,  and  Jacksonville,  25°;  Cedar  Keys,  Charlotte,  Smith ville,  and  Wood's 
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Roll,  26®;  Chincoteague,  27°;  Cape  Henry  and  Norfolk,  28^.     The  largest  were:  Fort 

Gibson,  73°;  North  Platte,  72°;  Eagle  Rock,  69°,  Winnemucca,  68'' \  Fort  Bennett  and 

Campo,  65°;  Yankton,  64°.     The  d^ly  ranges  varied  in  the  different  districts  as  follows: 

New  England,  15°  at  New  Shorehamto  33°  at 

Thatcher- 8  Island;  Middle  Atlantic  States,  19° 

at  'Atlantic  City  to  35°  at  Sandy  Hook  and 

Washington;  South  Atlantic  States,  15°  at 

Charleston  and  Portamonth  to  24°  at  Augnsta 

Florida;  Peninsula,  17°  at  Key  West  to  19°  at 

Cedar  Keys;  Eastern  Gulf  States,  20°  at  Pen- 

aacola  to  29°  at  Vicksburgh;  Western  Gulf 

States,  13°  at  Port  Eads  and  16°  at  Galveston 

to  38°  at  Shreveport  and  47°  at  Fort  Gibson; 

Ohio  Valley  and  Tennessee,  22°  at  Cincinnati 

to  32°  at  Knoxville  and  Champaign;  Lower 

Lake  region,  24°  at  Toledo  to  31°  at  Bufiblo; 

Upper  Lake  region,  25°  at  Grand  Haven  and 

Escuiaba  to  32°  at  Chicago;  Upper  Mississippi 

Valley,  27°  at  Cairo  to  35°  at  Dubuque  and 

44°  at  Saint  Paul;  Missouri  Valley,  32°  at 

Leavenworth  to  42°  at  Fort  Bennett;  extreme 

Northwest,  34°  at  Moorehead  to  45°  at  Fort 

Buford;  Northern  Slope,  40°  at  Cheyenne  to 

60°  at  Fort  Keogh  and  North  Platte;  Middle 
Slope,  47°  at  Fort  Elliott  to  41°  at  Denver  and 

45°  at  Dodge  City;  Southern  Slope,  24°  at 

Henrietta  to  39°  at  Concho  and  44°  at  El  Paso; 
Rio  Grande  Valley,  27°  at  Brownsville  to  36° 
at  Rio  Grande  and  38°  at  Castroville ;  Northern 

Plateau,  40°  at  Lewiston  to  47°  at  Missoula; 
Middle  Plateau,  32°  at  Salt  Lake  City,  35°  at 
Pioche,  and  57°  at  Winnemucca;  Southern 
Plateau,  25°  at  Fort  Grant  to  45°  at  Prescott 
and  46°  at  La  Mesilla;  North  Pacific  coast,  35° 
atOlympia  to  44°  atKoseburg;  Middle  Pacific 
coast,  22°  at  San  Francisco  to  38°  at  Sacra- 
mento; Southern  Pacific  coast,  23°  at  San 
Diego  to  45°  at  Los  Angeles  and  55°  at  Campo. 
Demotions  from  mean  temperatures. — Under 
this  heading  departiires  exhibited  by  the  re- 
ports from  the  regular  Signal  Service  stations 
are  shown  in  the  table  of  comparative  tem- 
peratures on  the  right-hand  side  of  Chart  No. 
II.  The  following  items  of  importance  in  con- 
nection with  this  subject  are  reported  by  vol-  i 
untary  observers:  Connecticut:  Southington,  V 
month  marked  by  extreme  heat;  mean  tem-  - 
I>erature  far  above  the  average;  higher  than 
the  mean  of  August  for  the  past  six  years, 
and  the  mean  of  June  for  the  past  twelve  years, 
being  nearly  equal  to  the  mean  of  the  warm 
July  of  1875.  Illinois:  Rockford,  mean  tem- 
perature considerably  above  the  average,  lovoa: 
Clinton,  mean  temperature  7°.  8  above  the  mean  [r? 
for  1880,  and  9°.  9  above  the  mean  for  1879 ;  first  '^^ 
September  for  many  years  without  frost.  Kan-  '^ 
sas:  Lawrence,  mean  temperature  4°.  8  above 
the  mean  for  the  past  thirteen  years.  Maine:  Gardiner,  mean  temperature  3°  above  that 
of  past  forty-five  years;  but  three  instances  during  that  period  where  the  monthly  means 
exceeded  that  of  the  present  month;  in  1841  mean  temperature  3°. 05  above  the  mean  of 
the  present  month.  Maryland:  Fallston,  mean  temperature  9°. 7  above  mean  of  past 
ten  years;  Sandy  Springs,  mean  temperature  7°  above  that  of  the  past  fifteen  years; 
warmer  than  any  August  for  past  ten  years,  and  warmer  than  any  June  for  the  past 
fifteen  years.  Missouri:  Saint  Louis,  the  Missouri  Weather  Service  reports:  Mean  tem- 
perature considerably  above  the  average  of  the  past  forty -five  years;  highest  mean^  during 
that  period,  76°.  0  in  1854;  highest  maximum  102°.  5  in  September,  1864;  lowest  mini- 
mum, 35°  in  September,  1839.     Nehrasla :  Nebraska  We^ather  Service  reports :  Mean 
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tempeiattire  of  the  State  4®  above  September,  1880.  New  Hampshire :  ContoocookviUe, 
mean  temperature,  5^.2  above  the  average  for  the  past  eleven  years.  New  York: 
Waterburg,  mean  temperature  unprecedented  as  compared  with  the  average  of  the  past 
ten  years;  warmest  September  during  that  period  occurred  in  1878,  which  was  f)°.4  be- 
low that  of  the  present  year;  the  highest  mean  temperature  recorded  for  any  month 
during  the  past  ten  years  occurred  in  July,  1878,  and  is  only  0°.8  above  that  for  ffep- 
tember,  1881.  North  Voluey,  mean  temperature  8°.  9  above  that  for  the  past  thirteen 
years;  highest  mean  for  any  September  during  that  period  was  64°. 2  in  1869,  which  mean 
is  5°  below  that  of  September,  1881 .  Pennsylvania  :  Dyberry,  mean  temperature  6^.  5  above 
that  of  past  twenty  years.  West  Chester,  mean  temperature  considerably  above  the  aver- 
age forthe  past  twenty-six  years.  Texas :  Clarksville,  mean  temperature  5°  above  the  mean 
forthe  past  twelve  years.  Vermont :  Woodstock,  mean  temperature  6°.  5  above  the  mean 
for  the  past  ten  years;  13°. 5  above  the  mean  of  September,  1871,  and  considerably 
warmer  than  any  September  for  the  past  fourteen  years;  warmest  September  during  that 
period  occurred  in  1 880,  mean  59°.  63 ;  coldest  in  1871 ,  mean  49°.  Virginia :  Johnsonto^\-n, 
warmest  September  in  past  thirteen  years;  highest  mean  temperature  (74°. 6)  during 
that  period  occurred  in  1878,  which  is  5°.  2  below  the  mean  of  the  present  month. 
West  Virginia:  Flemington,  mean  temperature  remarkably  high;  month  unusually  hot. 
Helvetia,  mean  temperature  7°.  9  above  that  of  past  five  years. 

High  temperatures, — ^The  maximum  temperatures  of  the  month  have  in  many  instances 
been  very  remarkable,  yet  the  sufi'ering  to  animal  and  vegetable  life  did  not  assume  the 
proportions  of  either  of  the  two  previous  months.  The  regions  within  which  the  ex- 
tremes of  heat  occurred  coincided,  as  in  July  and  August,  with  that  section  of  the  coun- 
try reporting  the  greatest  departure  of  the  monthly  mean  from  the  average  for  many 
years.  Compared  with  August  there  has  been  a  very  decided  translation  eastward  of  the 
area  of  excessive  heat,  and  a  remarkable  increase  of  relative  departures  from  the  normal. 
The  maximum  tempeiratnres,  occurring  as  they  did  between  the  4th  and  the  10th,  became 
associated  with  the  passage  of  low  area^  Nos.  I  and  II,  whose  extreme  northerly  courses 
were  conducive  to  the  accompanying  movement  of  continued  southerly  winds  over  the 
cential  and  eastern  portions  of  the  country.  Dubuque,  5th,  one  case  of  sunstroke,  first 
reported  this  year.  Chicago,  6th,  94°,  highest  since  1873.  Cincinnati,  during  the  week 
ending  the  10th  three  fatal  cases  of  sunstroke  occurred.  Baltimore,  6th,  several  cases  of 
sunstroke;  7th,  101°,  highest  ever  recorded.  Philadelphia,  7th,  101°. 5,  highest  for  the 
past  ten  years.  Fort  Myer,  Va.,  7th,  102°,  highest  ever  recorded.  Freehold,  N.  J.,  7th, 
100°,  hottest  since  1873;  work  suspended  in  the  mills  and  at  the  iron  foundery.  New 
'York  City,  27th,  102°  in  the  shade;  two  sunstrokes,  none  fatal.  Southington,  Conn., 
7th,  100°,  highest  ever  experienced.  Charleston,  111.,  5th,  102°,  highest  for  many  years; 
extreme  suffering  from  heat.  Upper  Alton,  111.,  5th,  101°.  Anna,  111.,  5th,  102°.'  La- 
conia,  Ind.,  5th,  101°.  Vevay,  Ind.,  5th,  100°.  Forsyth,  Ga.,  4th,  100°.  Rockford, 
HI.,  5th,  mean  temperature,  83°. 5,  highest  daily  mean  reported  during  summer. 
Muscatine,  Iowa,  5th,  103°.  Clay  Centre,  Kans.,  3d,  109°.  Independence,  Kans.,  3d, 
105°.  Lawrence,  Kftns.,  daily  maximum  temperature  exceeded  90°  on  fourteen  days. 
Fallston,  Md.,  7th,  102°.  5,  higher  than  the  highest  maximum  ever  before  recorded. 
Sandy  Springs,  Md.,  7th,  98°. 7  higher  than  the  maximum  temperature  for  any  Septem- 
ber during  the  past  fifteen  years,  and  3°  above  the  highest  maximum  for  the  year  1881. 
Woodstock,  Md.,  6th,  98°,  the  highest  maximum  for  September  during  the  past  sixteen 
years.  Dyberry,  Pa.,  7th,  95°,  8  higher  than  the  highest  maximum  recorded  during 
September  for  the  past  twenty  years.  Woodstock,  Vt.,  7th,  93°;  0°.4  above  the  highest 
maximum  of  any  September  during  the  past  ten  years. 

Law  temperatures, — ^Fort  Supply,  Ind.  T.,  7th,  275  head  of  cattle  and  three  horses  re- 
ported frozen  to  death  at  Beaver  Creek,  twelve  miles  westof  station;  confirmatory  report 
from  Castroville,  Tex.,  10th,  stated  that  a  large  number  of  cattle  were  chilled  to  death 
near  Fort  Supply,  from  an  extremely  sudden  fall  in  the  temperature. 
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FnOL — ^In  the  varioos  States  and  Territories  it  was  reported,  as  follows:  Arizona,  24th, 
29th;  Arkansas,  lethj  California,  Campo,  let  to  24th,  27th,  29th,  30th;  Colorado,  10th; 
Dakota,  6th,  7th,  8th,  14th  to  17th,  2l8t,  22d,  26th,  28th;  Idaho,  2d,  6th  to  16th,  19th 
to22d,  24th,  26th,  27th,  29th,  30th;  Illinois,  10th,  13th;  Iowa,  10th,  12th,  28th;  Kan- 
sas, 16th,  17th;  Maine,  7th,  21st,  22d;  Massachusetts,  2d,  28th;  Michigan,  14th,  28th, 
29th;  Minnesota,  6th,  7th,  15th,  22d,  26th,  28th,  30th;  Missouri,  11th,  16th;  Montana, 
Ist,  2d,  5th,  7th,  9th  to  17th,  21st,  25th  to  29th;  Nebraska,  16th,  28th;  New  Hampshire, 
13th,  28th;  New  York,  12th,  14th,  29th;  Nevada,  4th,  6th,  7th,  19th,  24th,  27th,  29th, 
30th;  Ohio,  12th;  Or^on,  10th,  27th,  30th;  Pennsylvania,  12th,  14th;  Tennessee,  18th; 
Texas,  7th,  17th;  Utah,  6th  to  10th,  25th  to  27th,  30th;  Vermont,  21st,  22d,  29th; 
Washington  Territory,  2d,  6th,  9th,  26th,  30th;  Wisconsin,  28th,  29th;  Wyoming,  10th, 
15th  to  17th,  30th. 

TaUe  of  fnaximum  and  minimum  temperatures  for  September,  1881. 


State  or  Territory. 


Alabama .. 

Do 

Arizona.... 

Do 

Arkansas.. 
California 

Do 

Colorado .. 

Do 


Connecticut 

Dakota 

Do 

Delaware 

District  of  Colombia. 
Florida 

Do 

Do 

Do 

Geoivia 

Do 

Idaho  

Do 

Illinois 

Do 

Indiana 

Do. 


Indian  Territory 

Iowa 

Do 


Do. 


Kentucky. 
Lonisiana . 
Maine 

Do 

Maryland  . 

Do 


Massachusetts. 

Do 

Michigan 

Do 

Minnesota 

Do 

Mississippi 

Missouri 

Montana 

Do 

Nebraska 


Nevada 

New  Hampshire  ... 


New  Jersey 
Do 


New  Mexico. 

New  York  ... 

Do 


Signal  Service. 


Station. 


Montgomery. 

Mobile 

Yuma , 

Prescott 

Little  Rock... 
Los- Angeles... 

Campo 

Denver 


New  Haven .. 

Yankton 

Fort  Sully 

Breakwater.. 
Washington.. 
Cedar  Keys.. 
Jacksonville 

Key  West 

Pensacola 

Augusta 

Atlanta 

Fort  Lapwai 
Ea^le  Rock  .. 

Cairo 

Springfield.... 
Indianapolis 


Fort  Gibson. 

Keokuk 

Des  Moines . 
Dodge  City... 


I^uisviUe.. 
Shreveport. 
Portland .... 
Esstport .... 
Baltimore... 


Boston 

Springfield 

Port  Huron 

Marquette 

Saint  Paul 

Saint  Vincent .. 

Vicksbur^h 

Saint  Louis 

Fort  Benton  ... 
Fort  Missoula.. 
North  Platte... 


H 

I 


96 
96 

lor 


97 
102 


88 


100 
100 


93 
104 
94 
94 
94 


97 
90 


97 
95 


106 
97 


Winnemuoca 

Mount  Wasliington. 


Sandy  Hook  ... 
Atlantic   City 
Cape  May. 

La  Mesilla 

New  York  City 
Buffalo 


and 


99 


99 

101 

96 


101 

m 


97 
■91 


98 

102 

96 


101 

90 
64 

101 


99 

100 


a 


o 
67 


84 
47 


33 
37 


47 


21 
63 
60 


62 


60 


17 


47 
48 


82 


40 
39 


54 
47 


41 
59 


46 
■42 


24 
61 
49 


23 
30 

22 
28 


65 

48 


United  States  Army   post  sur- 
geons or  voluntary  observers. 


Station. 


Green  Springs 


o 
98 


c 

3 


56 


Texas  Hill. 


Mount  Ida 

Colton 

Boca  


Fort  Lewis... 
FortRandaii 


Fort  Brooke,  Tampa. 
Fort  Barrancas. 


Forsyth 

McPnerson  Barrages 


118 


98 
112 


34 
24 
2S 


102 


98 


5S 


100 


58 


Anna  and  Charleston 

Riley 

Laconia 

Loganaport 


Muscatine 

Nora  Springs. 
Clay  Centre... 
Fort  Wallace. 


46 


rrono 


Fallston 

Cum1>erland  .. 
Wlliamstown 


102 
161 


103 


109 


42 
'44 


37 
'29 


33 


102 


Thornville . 
Fort  Brady. 


Fayette 

Pierce  City. 


Clear    Creek    and 

Genoa. 

Hot  Springs 

Auburn  and  Contoo- 

cookvllle. 
Atcoand  Vineland... 
Freehold 


Fort  Union. ...« 

Pen  Yan 

Biadison  Barracks 


54 
48 


100  '. 


40 


4» 
84 


103 

98 
95 

104 


102 


46 

26 


78 
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Table  of  maximum  and  minimum  iemperatureH  far  September,  1881 — Continued. 


State  or  Territory. 


North  Carolina 
Do— 


Signal  Service. 


Station. 


Charlotte.... 
Kittyhawk. 


Do 

Ohio 

Do .t.... 

Oregon 

Do 

Pennsylvania 

Do 

Rhode  Island 

South  Carolina !  Charleston 

Do 

Tennessee !  Memphis. 

Do Nashville 


Smithville 

Cleveland 

Columbus 

Umatilla 

Roseburgh 

Philadelphia '    102 

Pittsburgh '    102 


8 


o 

02 
02 


06 
06 
01 


Newport , 


88 
03 


98 

98 


Texas  

Do ,   . 

Utah Salt  Lake  City 

Vermont ;  E  Arlington 

Do I 


Virginia. Fort  Myer., 

Do i 


00 


102 


Dayton. 
Colfax.. 


Washington  Territory 

Do 

West  Virginia '  Morgantown. 

Do 

Wisconsin Madison 

Do Milwaukee.... 

Do '  La  Crosse 

Wyoming j  Cheyenne 


91 
■91 


I 


92 
92 


86 


s 


60 
60 
50 
35 
35 


United  States  Army  post  sur- 
geons or  voluntary  observers. 


Station. 


Weldon , 

FrankUn  and  Mur- 
phy. 


51 
51 
68 


College  Hill. 
Westervilie  . 


9 


o 
07 


102 


Milton 

Franklin 

Fort  Adams .. 

Aiken  

'  Columbia 

Ashwood 


50 


Eagle  Pass <    104 

Grierson  Springs......' '      42 

87        86 


105 


06; 

96 
100 


41 


53 


Fort  Douglas 

Charlotte 

Lunenburg  Sc  Wind- 
sor. 

Aecotink 

Snowville  &Wythe- 
ville. 


92 


104 


27     

50  .  Flemington \      99 

'  Heh'etia 

46     Edgcrton 

46     Neillsville 

46  ' 

32     FortBridger 


96 


'I 


a 

i 


S5 


43 


38 


34 


48 


44 
44 

34 

is 


Jce. — Fort  Gibson,  16th,  formed  in  exposed  places.  Clay  Centre,  Kans.,  17th.  Chey- 
enne, 15th,  one-tenth  inch.  Eagle  Rock,  15th,  one-eighth  inch;  21st,  one-half  inch; 
28th,  very  thin;  Boise  City,  26th;  Winnemucca,  11th,  19th. 

PBECIPITATIOX.  ^ 

The  general  distribution  of  rainfall  for  the  month  of  September,  1881,  is  ^own  ou 
Chart  No.  Ill,  from  the  reports  of  over  five  hundred  stations.  From  the  table  in  the  left- 
hand  comer  of  the  chart  is  obtained  a  monthly  average  for  each  of  the  various  districtB, 
determined  from  the  records  (covering  a  period  of  many  years)  of  Signal  Service  stations, 
and  also  a  comparison  of  the  present  month  with  such  averages.  Upon  examination  of 
the  chart  it  is  found  that  the  monthly  rainfall  is  decidedly  above  the  average  through- 
out the  central  portions  of  the  country,  the  regions  of  excess  being  most  marked  in  the 
Upper  Mississippi  and  Missouri  Valleys.  With  the  exception  of  Minnesota,  these  were 
the  regions  of  considerable  deficiency  in  August.  Minnesota  reports  the  largest  excess 
(4.44  inches)  that  has  occurred  in  that  State  since  the  establishment  of  Signal  Service 
stations,  and  with  the  exception  of  an  excess  of  5.50  inches  in  the  West  Gulf  States  in 
1875,  is  the  largest  ever  reported  by  any  district.  The  marked  excess  of  3.59  inches  in 
the  Upper  Mississippi  Valley  is  by  far  the  lax^gest  ever  reported  by  that  district,  the  next 
highest,  2.35  inches,  occurred  in  September,  1876.  With  regard  to  the  Missouri  Valley, 
the  excess  there  reported,  3.03,  is  the  largest  since  1872,  the  next  highest,  2.10  inches, 
occurred  in  1876.  Throughout  the  Atlantic  coast  States  and  reaching  northwestward  to 
include  the  Ohio  Valley  and  the  Lower  Lake  region  deficiencies  ranging  from  0.43  inch 
to  2.61  inches  occur.  A  slight  deficiency  is  reported  from  the  North  Pacific  Coast  region, 
while  the  South  Pacific  Coast  is  normal.  In  the  Plateau  and  Rocky  Mountain  regions 
the  extremes  are  from  0.00  in  Nevada  to  3.80  in  southeastern  Arizona  and  southwestern 
New  Mexico. 

Deviation  from  average  precipitaHon. — Under  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  compara- 
tive temperatures  on  the  left-hand  side  of  Chart  No.  III.  The  following  items  of 
importance    in    connection    with    this    subject    were   reported   by   voluntary   ob- 
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servers: — Conneciicul:  SouthingtoD,  monthly  rainfall  less  than  for  any  month  since 
1869.  Kansas:  Lawrence,  monthly  rainfall  nearly  double  the  average  of  the  post 
thirteen  years;  during  this  period  it  has  been  exceeded  but  once,  viz,  in  September, 
1874.  Yates  Center,  montUy  rainfall,  7.80  inches  above  that  of  September,  1880; 
lai^est  precipitation  for  several  years.  Iowa :  Nora  Springs,  monthly  rainfall  exceed- 
ingly large,  being  nearly  four  times  the  average  of  the  past  six  years.  Maine :  Gardiner, 
monthly  rainfall  0.23  inch  below  the  average  of  the  past  forty-five  years.  Maryland: 
Fallston,  monthly  rainfall  considerably  below  the  average ;  month  unusually  dry.  Sandy 
Springs,  month  extremely  dry ;  monthly  rainfall  below  the  average  of  the  past  fifteen 
years.  Massachusetts:  Springfield,  there  has  been  but  three  Septembers  during  the  past 
thirty-three  years  in  which  the  monthly  rainfiUl  was  below  that  of  September,  1881,  viz, 
in  1855, 0.74 inch;  1865,  0.65 inch;  1877,  0.78 inch.  Missouri:  Saint  Louis,  the  Missouri 
Weather  Service  reports:  monthly  rainfiiU  0. 15  inch  below  the  mean  of  the  past  forty-five 
years;  heaviest  precipitation.  10.53  inches,  fell  in  September,  1866.  New  Jersey:  Atco, 
monthly  rainfall  considerably  below  the  average;  month  exceedingly  dry.  Nebraska: 
Nebraska  Weather  Service  reports:  average  for  the  entire  State,  4.14  inches,  against  3. 35 
inches  in  1880,  and  2.20  inches  in  1879;  the  average  for  September,  1881,  has  been  ex- 
ceeded but  five  times  in  the  i>ast  thirty  years;  the  monthly  rain&ll  at  Howard  (12.96 
inches)  during  the  present  month  is  the  laigest  ever  recorded  in  September  in  this  State. 
Neto  York:  North  Volney,  monthly  rainfiill  1.68  inches  below  the  average  of  the  past 
nine  years;  during  that  period  the  largest  precipitation  (4.65  inches)  occurred  in  1870, 
and  the  smallest,  1.70  inches,  was  reconled  in  1880. 

Spfcial  heavy  rains. — 1st,  Leavenworth,  2.60  inches.  2d,  Toledo,  1.82  in  1  hour  and 
10  minutes.  4th,  Moorehead,  Minn.,  2.57.  5th,  Fort  Union,  N,  Mex.,  2.44;  P'ort  Fet- 
terman,  Wyo.,  2.60.  5th  and  6th,  Fort  Wallace,  Kans.,  2.50.  6th,  Yankton,  3.45; 
Smithville,  Dak.,  4.08.  6th  and  7th,  Fort  Supply,  Ind.  T.,  3.18.  9th,  Smithville,  N. 
C,  2.41.  9th  and  10th,  Neillsville,  Wis.,  4.30;  Genoa,  Nebr.,  2.70  in  10  hours  and  30 
minutes.  11th,  San  Antonio,  3.09;  Eagle  Pass,  2.87.  13th,  Charleston,  2.46;  Decatur, 
2.27;  Fort  Griffin,  Tex.,  2.76.  13thand  14th,  Ashwood,  Tenn.,  3.90.  14th,  Fort  Macon, 
N.  C,  2.68;  Shreveport,  4.06;  Ellsworth,  N.  C,  6.00 in  11  hours.  14thandl5th,  Vicks- 
burgh,  3.85;  Pensacola,  5.62;  Montgomery,  2.75;  Mobile,  4.30;  Fort  Barrancas,  Fla., 
4.72;  Fayette,  Miss.,  3.20;  Auburn,  Ala.,  3.78.  15th,  Nashville,  4.21;  Grand  Haven, 
2.70;  Memphis,  2.51.  15th  and  16th,  Niles,  Mich.,  2.43;  Wytheville,  Va.,  3.11;  Inde- 
pendence, Iowa,  2. 15  in  7  hours;  Highlands,  N.  C,  3.75.  15th  to  17th,  Ellsworth,  N. 
C,  13.00  in  44  hours.  16th,  Cedar  Keys,  4.49;  Aiken,  S.  C,  2.60.  16th  and  17th,  Au- 
gusta, Ga.,  6.12.  17th,  :Marietta,  Ohio,  2.35.  17th  and  18th,  Wytheville,  Va.,  2.20^ 
Highlands,  N.  C,  4.05.  23d,  Smithville,  2.24.  24th,  Alpena,  2.50  25th  and  26th, 
Mobile,  6.01.  26th,  Dulwique,  4.01;  Port  Eads,  La.,  4.19.  26th  and  27th,  Elsworth, 
N.  C,  4.00;  Fort  Brady,  Mich.,  2.83.  27th,  Coldwater,  Mich.,  2.27.  27th  and  28th, 
Highhinds,  N.  C,  4.25;  Pierce  aty,  Mo.,  4.20.  28th,  Vevay,  Ind.,  2.40;  Litchfield, 
Mich.,  3.00;  Fort  Scott,  Kans.,  2.79;  Fort  Smith,  Ark.,  2.72.  28th  and  29th,  Manhat- 
tan, Kans.,  3.27;  Fort  Snelling,  Minn.,  3.04;  Howard,  Nebr.,  5.80  in  26  hours.  29th, 
Northfield,  Minn.,  2.43;  Logan,  Iowa,  2.40;  Omaha,  3.67;  Neillsville,  Wis.,  3.70;  Saint 
Paul,  2.68;  Duluth,  2.88;  Nora  Springs,  Iowa,  4.00;  Marquette,  4.44.  30th,  Dubuque, 
2.27;  Fort  Scott,  Kans,  5.18  in  9  hours;  Decatur,  Tex.,  4.44;  Mason,  3.21;  Springfield, 
111.,  2.74;  Jacksborough,  3.27;  Bmckettville,  2.52;  Nelson,  Tex.,  4.00  in  1  hour  and 
30  minutes;  Fort  Gil)son,  2.50;  Brunswick,  Mo.,  2.50;  Boonville,  Mo.,  3.18. 

Largest  monthly  rainfalls. — Elsworth,  N.  C,  26.50  inches;  Neillsville,  Wis.,  14.01; 
Highlands,  N.  C,  13.40;  Nora  Springs,  Iowa,  13.05;  Marquette,  Mich.,  12.71;  Howard, 
Nebr.,  12.36;  Caldwell,  Kans.,  12.15;  Mobile,  11.71;  Embarrass,  Wis.,  11.60;  Duluth, 
11.52;  Franklin,  N.  C,  11.35;  Wellington,  Kans.,  11.19;  La  Crosse,  10.87;  Key  West, 
10.71;  FortSnelUng,  Minn.,  10.54;  Northfield,  Minn.,  10.27;  Dubuque,  10.26;  Inde- 
pendence, Iowa,  10.20;  Monticello,  Iowa,  10.15;  Cresco,  Iowa,  10.03;  Saint  Paul,  9.95; 
Belle  Plain,  Kans.,  and  Minneapolis,  Minn.,  9.90;  Escanaba,  9.48;  Fort  Soott,  Kans., 
9.41;  Independence,  Kans.,  9.11;  Big  Creek,  Nebr.,  9.01;  Chamois,  Mo.,  8.93;  Milan, 
Kan-s.,  e.90.  Fort  Barrancas,  Fla.,  8.82;  Yankton,  Dak.,  8.61;  Fort  Brady,  Mich.,  8.53; 
Pensacola,  Fla.,  8.47;  Omaha,  8.36;  Yates  Center,  Kans,  8.31;  Smithville,  N.  C,  8.24; 
Madison,  Wis.,  8.17;  Manitowoc,  Wis.,  7.85;  Ames,  Iowa,  7.63;  Guttenbuigh,  Iowa, 
7.50;  Bedalia,  Mo.,  7.42;  Cedar  Keys,  Fla.,  7.41;  Niles,  Mich.,  7.36;  Evansville,  Ind., 
7.30;  Port  Eads,  La.,  7.24;  Punta  IJaasa,  Fla.,  7.20;  Argyle,  Kans.,  7.10;  Auburn,  N. 
H.,  7.02;  Augusta,  Ga.,  7.01;  Leavenworth,  6.89;  South  Haven,  Kans.,  6.85;  Coming, 
Mo.,  6.73;  Grand  Haven,  6.71;  Muscatine,  Iowa,  6.59;  Indianola,  6.51;  Nashville,  6.49; 
Lexington,  Mo.,  and  Springfield,  111.,  6.43;  Kansas  City,  Mo.,  6.20;  Alpena,  6.16;  Mount 
Wa*<hington,  6.13;  Vicksbuigh,  6.11;  Winfield,  Kans.,  6.10. 

Smallest  monthly  rainfalls. — Anaheim,  Brentwood,  Brighton,  Byron,  Colton,  Fort.  Yuma, 
San  Gorgonio,  Turlock,  Stockton,  Tracy,  Summit,  Martinez,  Woodland,  Menlo  Park, 
Monterey,  Modesto,  Kingsburgh,  Tulare,   Sumner,  Mojave,  Ravenna,  Newhall,  San 
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Fernando,  Spadra,  White  Water,  Indio,  and  Mammoth  Tank,  Cal. ;  Pioche,  Reno,  Wads- 
worth,  Beowawee,  Elko,  Halleck,  Wells,  Toano,  and  Tecoma,  Nev. ;  Kelton,  Promon- 
tory, and  Terrace,  Utah;  Eagle  Rock,  Idaho,  Terry^s  Landing,  Mont.,  andCa^^i  Grande, 
Ariz.,  none;  Los  Angeles,  Livermore,  Boca,  and  Antioch,  Gil.,  and  Fort  McDermit, 
Nev.,  trace;  Campo,  Delano,  and  San  Jos^,  Cal.,  0.02  inches;  Poway  and  Goshen,  Cal., 
0.03;  San  Diego  and  Solidad,  Cal.,  and  Browns,  Nov.,  0.04;  Borden,  Truckee,  and 
Tuohey^s  Ranehe,  Cal.,  Yuma,  Ariz.,  and  Fort  Wtishakee,  Wyo.,  0.05;  Miles  and  Ten- 
nan  t,  Cal.,  and  Hot  Springs,  Nev.,  0.08;  Point  San  Jose  and  Visalia,  Cal.,  and  Eugene 
City,  Oreg.,  0.09;  Salimas  City,  San  Buenventura,  Oakland,  and  lone,  Cal.,  Carlin  and 
Golconda,  Nev.,  0.10;  Otcgo,  Nev.,  and  Texas  Hill,  Ariz.,  0.12;  Caliente,  Napa,  and  Pleas- 
anton,  Cal.,  andPsUisade,  Nev.,  0.13;  Merced,  Cal.,  0.14;  Humboldt,  Nev.,  0.15;  Battle 
Mountain  and  W^innemucca,  Nev.,  and  San  Mateo,  Cal.,  0.16*  Farmington  and  Presidio, 
Cal.,0.17;Lathrop,  Cal.,  and  Fort  Bridger,  Wyo.,  0.18;  Lemoorc  and  Rio  Vista,  Cal.,  0.20; 
Davis, Cal., 0.23;  Bidwell,  Gait, andHollister,  Cal.,  and Brookhaven,  N.Y.,  0.24;  SimFran- 
cisco  and  Alcatraz  Island,  Cal.,  and  Boise  City,  Idaho,  0.25;  Blue  Creek,  Utah,  0.29; 
Fort  Gaston,  Petaluma,  Rottklin,  Sacramento,  and  South  Valejo,  Cal.,  and  Linden  and 
Somerville,  N.  J.,  0.30;  Pajaro  and  Suisun^  Cal.,  and  Carson  City,  Idaho,  0.31;  Teha^ 
chapi,  Cal.,  0.32;  Gilroy,  Cal.,  0.34;  Milton,  Port  Angeles,  and  Tehama,  Cal.,  and  Fort 
Keogh,  Mont.,  0.35;  Corinne,  Utah,  and  Williams,  Cal.,  0.37;  Southington,  Conn.,  0.38; 
Santa  Cruz,  Cal.,  0.39;  Knight's  Landing,  Cal.,  0.42;  Salt  Lake  Citj^,  0.43;  Angel  Island 
and  Willows,  Cal.,  0.44;  Belvidere,  111.,  Catawissa,  Pa.,  and  Mount  Ida,  Ark.,  0.45; 
Fresno,  Cal.,  0.46;  Calistoga,  Cal.,  0.48;  Maricopa,  Ariz.,  White  Plains,  Cal.,  Delaware 
Breakwater,  Del.,  New  Brunswick,  N.  J.,  and  Fort  Douglass,  Utah,  0.50. 

Eainif  Days. — The  number  varied  in  New  England  from  7  to  16;  Middle  Atlantic  States, 
4  to  13;  South  Atlantic  States,  4  to  18;  Florida  Peninsula,  18  to  22;  East  Gulf  States, 
7  to  13;  West  Gulf  States,  6  to  17;  Rio  Grande  Valley,  5  to  11 ;  Ohio  Valley  and  Ten- 
nessee, 9  to  13;  Lower  Lake  region,  9  to  16;  Upper  Lake  region,  13to20;  extreme  North- 
west, 5  to  15;  Upper  Mississippi  Valley,  7  to  21;  Missouri  Valley,  12  to  17;  Northern 
Slope,  6  to  10;  Middle  Slope,  3  to  7;  Southern  Slope,  4  to  8;  Southern  Plateau,  2  to  7; 
Middle  Plateau,  0  to  3;  Northern  Plateau,  0  to  13;  North  Pacific  region,  7  to  12;  Mid- 
dle Pacific  region,  1  to  3;  South  Pacific  region,  0  to  1. 

Cloudy  days. — ^The  number  varied  in  New  England  from  2  to  13;  Middle  Atlantic 
States,  1  to  10;  South  Atlantic  States,  1  to  9;  Florida  Peninsula,  3  to  10;  East  Gulf 
States,  3  to  6;  West  Gulf  States,  2  to  9;  Rio  Grande  Valley,  2  to  10:  Ohio  Valley  and 
Tennessee,  3  to  8;  Lower  L^e  region,  2  to  11;  Upper  Lake  region,  5  to  15;  extreme 
Northwest,  5  to  10;  Upper  Mississippi  Valley,  6  to  11;  Lower  Missouri  Valley,  4  to  9; 
Northern  Slope,  3  to  10;  Middle  Slope,  3  to  4;  Southern  Slope,  4  to  8;  Southern  Plateau, 
1  to  5;  Middle  Plateau,  0  to  2;  Northern  Plateau,  2  to  8;  North  Pacific  region,  4  to  8; 
Middle  Pacific  region,  0  to  1;  South  Pacific  region,  0  to  4. 

Snow, — Pagosa^rings,  Colo.,  6th,  oil  mountains;  Fort  Shaw,  Mont.,  28th;  Fort  As- 
sinnaboine,  27th;  Fort  Bridger,  Wash.,  6th,  27th,  28th,  29th;  Fort  Washakee,  Wash., 
5th,  6th,  29th;  Genoa,  Nebr.,  16th,  slight  fall;  Missoula,  Mont.,  19th,  on  surrounding 
mountains;  Eagle  Rock,  Idaho,  2d,  3d,  25th,  29th;  Dayton,  Wash.,  28th;  Pomeroy, 
Wash.,  27th;  Wiunemucca,  23d,  on  mountains;  Salt  Lake  City,  23d,  on  mountains; 
Deadwood,  5th,  6th,  29th,  30th;  Fort  Meade,  Dak.,  6th;  Cheyenne,  6th,  26th,  27th,  29th; 
Fort  Custer,  Mont.,  30th;  Deer  Lodge,  Mont.,  24th,  29th;  Fort  Shaw,  Mont.,  28th; 
Helena,  Mont.,  29th;  Fort  Ellis,  Mont.,  24th  to  26th,  29th,  30th;  Superior  City,  Mont., 
25th;  Missoula  Ferry,  Mont.,  10th  to  16th;  Fort  Assinnaboine,  Mont.,  5th,  6th,  30th; 
Denver,  8th,  on  mountains;  Saint  Vincent  and  Moorehead,  Minn.,  4th;  Omaha,  16th; 
Dee  Moines,  16th,  between  this  city  and  Atlantic^  several  inches;  Carson  City,  Nev., 
22d,  on  mountains  west  of  station;  McGregor,  Iowa,  16th,  snow  fell  all  day  in  the 
northwestern  portion  of  the  State,  the  storm  moving  from  NW.  to  SE.,  and  reaching  east- 
ward to  Algona,  Kossuth  County,  where  it  fell  to  the  depth  of  four  inches;  Crest  on, 
Iowa,  16th,  quite  heavy;  a  general  snow  storm  was  reported  from  southern  Minnesota; 
Stuart,  Iowa,  16th,  between  this  jpoint  and  Avoca  on  the  Rock  Island  Railroad,  four  to 
six  indies  reported. 

Snow  from  a  cloudless  sky. — Cheyenne,  Wyo.,  29th,  3.55  p.  m.,  lasting  fifteen  minutes. 

JEfaiZ  «torm9  of  unusual  violence  were  rei)ortedaB  follows:  Mankato,  Minn.,  2d,  most 
Tiolent  ever  known  in  this  section ;  hailstones  fifteen  inches  in  circumference  were  picked 
up  after  the  storm  had  passed;  several  persons  were  seriously  injured  by  the  falling  hoi]. 
There  was  considerable  wind  and  a  perfect  deluge  of  rain  after  the  hail .  Owatomia,  ftlinn. , 
2d,  wind  shifted  from  northwest  to  south  as  the  stonn  advanced,  the  hail  breaking  all 
windows  on  the  south  and  west  exposures.  Lawrence,  Kans.,  29th,  hailstones  two 
inches  in  diameter  fell  in  large  quantities;  every  window  on  the  north  side  of  Massachu- 
setts avenue  broken;  a  heavy  wind  accompanied  the  hail,  uprooting  trees  and  unroofing 
some  buildings.  Moorehead,  Minn.,  4th,  hailstones  one  inch  in  diameter,  breaking  all 
windows  having  western  exposure.  Morgantown,  1st,  hailstones  one-fourth  inch  in 
diameter. 
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KELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland, from  74  to  89;  Middle  Atlantic  States,  64  to  87;  South  Atlantic  States,  68  to  82; 
East  Gulf  States,  67  to  78;  West  Gulf  States,  62  to  77;  Rio  Grande  Valley,  68to80;  Ohio 
Valley  and  Tennessee,  65  to  73;  Lower  Lake  region,  67  to  72;  Upper  Lake  region,  70  to 
82;  extreme  Northwest,  66  to  79;  Upper  Mississippi  Valley,  62  to  80;  Missouri  Valley, 
66  to  78;  Northern  Slope,  46  to  66;  Middle  Slope,  45  to  61;  Southern  Slope,  53  to  71; 
Southern  Plateau,  47  to  60;  Middle  Plateau,  25  to  34;  Northern  Plateau,  37  to  67;  North 
Pacific  region,  69  to  81;  Middle  Pacific  region,  40  to  77;  South  Pacific  region,  49  to  73. 

WINDS. 

The  prevailing  winds  during  the  month  of  August,  1881,  at  Signal  Service  stations, 
are  shown  on  Chart  No.  II  by  arrows  which  fly  with  the  wind.  In  the  South  Atlimtic  and 
Gulf  States,  including  Texas,  southeasterly;  Middle  Atlantic  States  and  New  England, 
southeast  to  southwest;  Lake  region  and  Southern  Plateau,  southerly;  Eastern  Rocky 
Mountain  slope,  northwesterly;  Northern  and  Middle  Plateau  and  ihe  Pacific  Coast 
regions,  westerly. 

Total  movements  of  the  air. — ^The  following  are  the  largest  total  movements  at  the  Signal 
Service  stations:  Mount  Washington,  25,957  miles;  Fort  Sill,  Ind.  T.,  10,565;  Dodge 
City,  10,137;  Delaware  Breakwater,  10,039;  New  Shoreham,  R.  I.,  9,884;  Chinooteague, 
Va.,  9,837;  Henrietta,  Tex.,  9,751;  North  Platte,  9,645;  Fort  Elliott,  Tex.,  9,165; 
Eagle  Rock,  Idaho,  8,968;  Decatur,  Tex.,  8,887;  Cape  May,  8,874;  Portsmouth,  N.  C, 
8,563;  Kitty  Hawk,  8,553;  Concho,  Tex.,  8,375;  Hatteras,  8,336;  Indianola,  8,306; 
Bamegatj  8,272;  Sandy  Hook,  8,201;  Port  Eads,  La.,  8,199;  Cape  Henry,  8,194;  San- 
dusky, 8,072;  Huron,  Dak.,  8,039.  The  smallest  are:  LaMesilla,  N.  Mex.,  864;  Phoenix, 
1,102;  Lynchburgh,  1,351;  Silver  City,  N.  Mex.,  1,468;  Memphis,  1,873;  Augusta,  Ga., 
1,964;  Lewiston,  Idaho,  1,978;  Florence,  2,021;  Roseburgh,  2,253;  Tucson,  2,346; 
Visalm,  2,367;  Missoula,  Mont.,  2,433;  Montgomery,  2,525;  Brownsville,  Tex.,  2,541; 
Morgantown,  2,590;  Enoxville,  2,629;  Springfield,  Mass.,  2,652;  Campo,  Cal.,  2,692; 
Nashville,  2,696;  Olympia,  2,734;  El  Paso,  2,834. 

Migh  winds. — ^Winds  of  50  miles  per  hour  and  over  were  rejwrted  as  follows:  On  sum- 
mit of  Mount  Washington,  1st,  5th  to  9th,  11th,  15th,  19th  to  28th,  30th;  maximum 
velocities  of  90  miles  NW.,  occurred  on  1st,  22d,  23d;  Duluth,  78,  NE.,  16th;  Wilming- 
ton, 64,  W.,  9th;  Smithville,  60,  NE.,  9th;  Eagle  Rock,  55,  SW.,  24th;  Grand  Haven, 
54,  SW.,  4th;  Cedar  Keys,  50,  S.,  24th;  Dodge  aty,  50,  W.,  10th;  Fort  Assinniboine,  50, 
W.,  24th;  Macon,  50,  SE.,  9th;  Moorehead,  Minn.,  50,  NW.,  4th. 

Ixteal  storms. — Wilmington,  N.  C,  9th,  most  violent  storm  for  many  years;  signals 
were  ordered  up  at  9.30  a.  m.  with  a  telegram  from  the  Chief  Signal  Officer  to  the  effect 
that  a  hurricane  was  central  on  the  North  Carolina  coast  which  would  probably  move 
northward.  At  9.45a.  m.  barometer  fell  to  29.805;  10.45  a.  m.,  29.626;  10.56  a.  m., 
29.620;  12  m.,  29.390;  1  p.  m.,  29.302;  2  p.  m.,  29.502;  2.56  p.  m.,  29.694.  Storm 
center  passed  station  at  1  p.  m.,  when  the  wind  veered  from  east  to  southwest  and  west, 
sudd^oly  increasing  from  a  g^e  to  90  miles  per  hour  and  continuing  at  that  velocity  for 
about  five  minutes  when  tibe  connections  of  the  anemometer  were  broken.  Many  build- 
ings were  unroofed  and  demolished  and  trees  and  fences  generally  leveled  to  the  ground. 
Lms  eatimated  at  $100,000.  No  such  storm  since  the  years  1822  and  1838  when,  ac- 
cording to  report,  the  destruction  of  property  was  very  great.  Maryville,  Mo.,  29th, 
during  the  night  town  visited  by  a  violent  southwest  wind  storm;  the  large  smoke- 
stacks of  the  woolen  mills  and  Wabash  elevators  blown  down,  also  the  tidcet  office,  am- 
phitJieater  and  600  feet  of  the  new  stables  on  the  grounds  of  the  Fair  Association; 
thronghoat  the  city  houses  were  unroofed,  trees  uprooted,  and  numerous  outbuildings 
destroyed.  Wrightsville,  N.  C. ,.  9th,  5. 30  a.  m. ,  indications  of  a  very  severe  storm  which 
had  been  threat^ing  for  some  days;  7  a.  m.,  wind  became  brisk,  and  by  8  a.  m.  boats 
were  drifting  away  and  marsh  hens  were  fiying;  9  a.  m.,  tide  marked  a  height  never  be- 
fore witnessed;  water  washed  over  the  turnpike  carrying  large  quantities  of  earth  out  to 
sea,  and  rendering  the  road  impassable;  some  bath-houses  were  washed  away  and  others 
destroyed;  11  a.  m.,  wind  blew  with  extreme  violence,  uprooting  trees  and  sweeping 
away  the  grand  stand  at  the  Banks;  12  m.,  wind  shifted  fVom  east  to  southwest  and 
west,  blovnng  with  redoubled  fiiry,  crushing  buildings  and  tearing  up  the  largest  trees. 
Smithville,  N.  C,  9th,  most  violent  storm  for  past  fifty  years;  town  covered  with  fidlen 
trees,  scattered  fences,  and  the  d^&rta  of*  demolished  buildings;  all  pilot-boats  in  the 
harbor  were  punk,  and  loaded  vessels  driven  ashore;  at  10  a.  m.  a  maximum  vdocityof 
60  miles  per  lour  from  the  NE.,  barometer  fell  to  29.22,  lowest;  rising  rapidly  there- 
after aa  the  s^orm  center  passed;  5. 30 p.  m.,  storm  abated.  Augnsta,  lU.,  24th,  4  to  5 
p.  m.,  several  buildings  leveled  to  the  ground,  trees  uprooted,  and  fences  scattexed;  con- 
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siderable  loss  to  farm  property.  Golden,  Dl.,  24th,  5  p.  m.,  violent  northwest  storm 
nnroofing  houses,  uprooting  trees,  and  cansing  much  other  damage.  Dutch  Town,  HI. , 
24th,  4.30  p.  m.,  the  village,  consisting  of  six  houses,  one  church,  and  a  school-house, 
was  entirely  destroyed;  loss  about  |8,000.  Port  Byron,  111.,  24th,  4  p.  m.,  heavy  wind 
storm  of  about  five  minutes' duration;  trees,  fences,  and  several  frame  buildings  were 
demolished;  two  of  the  principal  business  blocks  were  unroofed;  track  of  storm  less  than 
a  mile  wide.  Joliet,  111.,  24th,  4  p.  m.,  most  destructive  ever  known;  several  buildings 
demolished  and  many  more  unroofed;  one  bridge  destroyed  and  another  badly  damaged; 
loss  from  |7,000  to  |10,000.  Clayton,  HI.,  24th,  5  p.  m.,  telegraph  lines  down  in  all 
directions;  tornado  passed  three  miles  to  the  nottheast  of  station,  sweeping  everjrthing 
before  it;  in  the  village  signs,  awnings,  fences,  apd  chimneys  were  destroyed.  Camden, 
111.,  24th,  5  p.  m.,  tornado  passed  from  SW.  to  NE.  through  the  town,  containing  200 
inhabitants,  completely  demolishing  every  building  and  killing  two  persons;  ^/  it  was 
the  work  of  an  instant. ''  Coatsburgh,  Dl. ,  24th,  city  considerably  damaged  by  a' violent 
storm  of  wind  and  rain,  which  passed  over  about  4.30  p.  m.  Ursa,  111.,  24th,  violent 
wind  storm,  wrecking  trees,  fences,  and  outbuildings.  Marcelline,  111.,  24th, 'trees up- 
rooted and  fences,  signs,  and  awnings  scattered;  storm  passed  in  a  northeasterly  direc- 
tion. Nebraska  City,  Nebr.,  29th,  5  p.  m.,  violent  tornado  passed  over  the  village  from 
SW.  to  NE.,  destroying  several  buildings  and  unroofing  the  Blind  Asylum  and  several 
stores.  Madison,  Nebr.,  29th,  during  Uie  night  a  large  portion  of  the  town,  containing 
1, 000  inhabitants,  was  destroyed  by  a  tornado  moving  in  a  northeasterly  direction.  This 
was  probably  the  storm  which  visited  Stanton,  situated  to  the  east-northeast,  on  the 
Sioux  City  Railroad.  Oswego,  Kendall  County,  III.,  29th,  very  violent  wind  storm 
passed  in  a  northeasterly  direction  over  the  southwest  portion  of  the  county,  causing 
great  destruction  of  farm  property,  prindpaUy  bams,  corn-cribs,  cattle-sheds,  and  or- 
chards ;  path  of  storm  narrow  and  often  of  peculiar  shape.  Farmersville,  Jasper  County, 
Iowa,  29th,  violent  wind  storm  from  the  southwest;  twenty  miles  south  of  station,  pas- 
senger train  wrecked  by  the  gale;  all  telegraphic  communication  between  this  station 
and  Fort  Dodge  cut  off.  Iowa  Falls,  Hardin  County,  Iowa,  29th,  several  freight  cars 
thrown  over  by  the  force  of  the  wind,  obstructing  all  travel;  considerable  destruction  in 
surrounding  country;  this  storm  was  quite  severe  at  Ackley  in  the  same  county.  Des 
Moines,  29th,  heavy  squall,  blowing  down  trees  and  outbuildings.  Caldwell,  Kans., 
29th,  several  houses  were  entirely  demolished  and  other  buildings  more  or  less  iiyured; 
no  such  storm  has  visited  this  section  in  several  years.  Mantonia,  Wis.,  29th,  a  violent 
tornado  swept  down  a  valley  a  short  distance  west  of  the  town,  completely  devastating 
a  space  eighty  rods  wide  and  about  six  miles  in  length;  many  houses,  bams,  outbuild- 
ings, and  one  grist-mill  were  demolished ;  twelve  persons  were  serioulsy  injured,  but  none 
kiBed  outright;  loss  estimated  at  $60,000.  Wellsville,  Pa.,  2d,  many  buildings  blown 
down,  trees  uprooted,  and  live  stock  killed;  heavy  damage  was  reported  from  northern 
portion  of  State  and  in  southwestern  New  York.  Dydk's  Switch,  N.  Y.,  2d,  heavy 
northwest  storm,  several  buildings  unroofed  and  considerable  loss  to  railroad  property. 
Ackley,  Iowa,  30th,  violent  wind  storm  unroofing  several  buildings,  destroying  fences 
and  uprooting  trees.  Eldora,  Iowa,  29th,  Reform  School  building  blown  down,  and 
much  other  damage  caused.  Manhattan,  Kans. ,  29th,  6  p.  m. ,  violent  tornado  3^  miles 
east  of  station;  storm  passed  in  a  northeasterly  direction  on  the  south  side  of  the  Kansas 
River;  several  houses  were  entirely  demolished  and  considerable  timber  destroyed. 
Winterville,  Ga.,  15th,  violent  wind  storm,  tearing  up  trees,  scattering  fences,  and  de- 
stroying cotton;  several  buildings  more  or  less  damaged.  Quincy,  24th,  5  p.m.,  twenty- 
one  buildings  demolished  and  about  fifty  unroofed,  trees  uprooted,  fences  torn  down,  and 
telegraph  communication  completely  cut  ofi*;  nine  persons  were  killed  by  falling  dSbris; 
track  of  storm  about  two  miles  wide;  streets  of  city  thickly  strewn  with  deims;  storm 
accompanied  by  terrific  thunder  and  lightning;  loss  estimated  at  $100,000.  Abilene, 
Kans.,  29th,  throughout  the  day  Dickinson  0)unty  experienced  the  strangest  weather 
ever  known  in  the  State;  dense  and  threatening  clouds  would  roll  up  in  different  parts 
of  the  heavens  as  if  by  magic  accompanied  by  fitful  gusts  of  wind,  some  of  which  were 
of  extreme  violence;  at  noon  the  storm  came  up  with  unusual  power,  blowing  in  windows, 
destroying  chimneys,  and  unroofing  buildings;  Presbyterian  church  entirely  demolished; 
losses  estimated  at  $15,000.  Centralia,  Bpone  County,  Mo.,  29th,  violent  wind  storm 
passed  from  southwest  to  nprtheast  five  miles  south  of  station ;  several  buildings  demol- 
ished and  two  persons  killed.  Yuba,  Traverse  County,  Mich.,  24tli,  violent  northwest 
storm,  unroofing  buildings,  scattering  fences,  and  blowing  down  trees;  at  Kingsly  sta-' 
tion  several  buildings  blown  down,  causing  a  loss  of  several  thousand  dollars.  Petoskey, 
Mich.,  24th,  much  timber  blown  down,  in  some  cases  obstructing  railroad  travel;  out- 
buildings and  fences  generally  destroyed  in  the  path  of  the  storm.  Duluth,  16th,  8  a.  m. , 
violent  northeast  storm,  maximum  velocity  at  9.15  a.  m.,  78  miles  per  hour,  continuing 
for  fifteen  minutes,  while  for  four  hours  the  wind  blew  at  an  average  rate  of  41  miles  per 
hour,  throwing  the  waves  of  the  lake  into  mountainous  seas,  the  spray  in  some  instances 


REPOBT   OF   THE   CHIEF   SIGNAL-OFFICER.  83 

rising  to  the  height  of  104  feet.    The  old  light-hoose  was  destroyed  by  the  waves  and 
the  wharves  badly  damaged.    At  the  janction  of  First  avenue  and  the  railroad-switch 
yards  the  waves  rushed  over  the  piers,  carrying  huge  pieces  of  stone  and  drifts-wood  whioh 
blocked  up  the  tracks  so  that  railroad  travel  was  suspended  for  some  time.    The  tracks 
of  the  Saint  Paul  and  Doluth  Railroad  were  completely  buried  beneath  a  mass  of  drift- 
wood and  rocks;  nine  car-loads  of  flour  were  badly  damaged  and  the  oil-house  near  the 
depot  biuldings  totally  destroyed.    The  damage  to  buildings  along  Minnesota  Point  was 
qaite  severe;  eight  or  ten  buildings  were  moved  from  their  foundations  and  several  en-  • 
tirely  washed  away.    One  million  feet  of  logs  at  Gray's  Mill  were  swept  out  by  the 
waves.     This  storm  proved  to  be  the  most  violent  within  the  memory  of  the  oldest  in- 
habitants of  the  city.     The  two  most  destructive  storms  since  the  advent  of  railroads 
occorred  on  November  13,  1872,  maximum  velocity  36  miles,  and  October  16, 1880,  max- 
imum velocity  30  miles  per  hour.     These  winds  were  fix)m  the  NE.,  and  therefore  more 
destructive  as  compared  with  other  much  higher  velocities,  but  not  from  the  right 
direction  to  cause   much  damage.      Holt   County,  Mo.,  26th,   5.30  p.  m.,  tornado 
crossed  the  Missouri  Biver  in  section  27,    township  60,  range  29  N.,  pacing  from 
S\y.  to  N£.    over  the  Big  and  Little  Tarkio  Rivers,  thence  through  the  town  of 
Maitland,   thereafter   crossing   the  Nodaway  River   and   moving   some  distance  in 
Nodaway  County^     Farms  in  the   path  of  the  storm  were  wrecked  of  everything, 
and  at  many  places  where  the  whirling  cloud  touched  the  ground  the  latter  had 
the  appearance  of  being  washed,  the  stubble  and   grass   being   bent  toward  the 
Qortheast  or  in  the  direction  of  the  moving  storm-cloud.     At  the  town  of  Maitland, 
buildings  were  moved  from  their  foundations  and  several  unroofed.    Clare,  Clare  Coonly, 
Michigan,  22d,  terrific  hurricane  during  the  night  accompanied  by  violent  thunder  and 
lightning;  great  damage  to  property  over  a  wide  extent  of  country.     In  vicinity  of  At^ 
wood's  stations  over  2,000,600  feet  of  timber  were  blown  down;  trees  were  '^snapped  off 
like  pipe-stems  "  and  the  work  of  destruction  was  awful  in  its  suddenness  and  complete- 
ness.   Lansing,  Ingham  County,  Michigan,  22d,very  violent  wind-storm  with  terrific  light- 
"io^j  property  destroyed  to  the  value  of  $25,000.    Elmira,  N.  Y. ,  25th,  gale  lasted  about 
two  minutes,  during  which  time  it  unroofed  a  large  hotel,  carried  the  roof  of  the  palaoe- 
cur  shops  over  and  several  hundred  feet  beyond  the  adjoining  fireight  building.    Many 
houses  were  unroofed  and  windows  blown  out,  church  steeples  thrown  over  and  trees 
uprooted  or  brpken  off  close  to  the  ground.    Rain  fell  in  torrents,  increasing  the  already 
serious  loss  of  property.     Owatonna,  Minn.,  29th,  most  destructive  storm  in  the  history 
of  this  region;  about  100  small  structures  were  more  or  less  damaged;  loss  estimated  at 
$10,000.     Wautoma,  Wis.,  29th,  about  5  p.  m.  violent  tornado  pa^ed  near  station  froia 
S.SW.  to  NNE.  through  the  counties  of  Washara  and  Waupaca.     Preceding  the  storm, 
clouds  in  the  western  heavens,  looking  like  great  sheets  of  white  smoke,  were  dashed 
about  in  the  wildest  manner,  andfinaily  combining  in  along  spout-like  mass,  descended 
to  the  earth,  over  which  it  moved  with  great  speed.     Houses,  bams,  and  out-buildinga 
in  the  path  of  the  storm  were  completely  torn  to  pieces;  fences  were  strewn  over  the 
woods,  corn-fields  swept  clean,  hay  and  grain  stacks  destroyed  and  the  largest  trees 
'^ snapped  off  like  pipe-stems;"  whole  destruction  consumed  about  fifteen  minutes. 
Width  of  storm  path  80  rods,  length  12  to  15  miles.     In  passing  over  Sandbar  Lake  the 
storm  formed  a  water-spout  which  carried  up  a  great  quantity  of  water  and  considerable 
fibsh  upon  the  adjoining  land.     Stanton,  Stanton  County,  Nebraska,  29th,  about  9  p.  m., 
tom£ulo  passed  firomSW.  to  NE.,  destroying  a  portion  of  the  town;  storm  came  up  with  a 
rushing,  roaring  noise  like  a  heavy  stock  train  and  passed  through  the  village  with  light- 
ning rapidity;     it  was  gone  in  an  instant."     People  were  crazed  by  the  sudden  and 
awful  awakening  from  slumber,  and  many  were  stripped  of  clothing,  drenched  with  rain, 
and  jse  verely  inj  ured  by  flying  debris.    Ten  houses  were  completely  leveled  to  the  ground ; 
pathi  of  storm  about  300  yards  wide.     Emporia,  Kans.,  29th,  6.30  p.  m.,  north  and  west 
of  this  city  a  terrible  wind-storm  passed  from  WNW.  to  ESE.  down  the  valley  of  the 
Neosho,  destroying  an  immense  amount  of  farm  property  and  killing  four  persons;  42 
buildings  were  completely  demolished  and  10  to  15  more  or  less  inj  ured.    Most  destructive 
storm  since  the  terrible  tornado  of  1878,  and  passed  over  about  the  same  path  as  the  tor- 
nado of  June,  1881.     Between  Emporia  and  Howard  the  storm  expended  itself  in  an 
unusually  heavy  fall  of  rain,  accompanied  by  the  most  terrific  display  of  lightning.     At 
one  place  in  the  storm's  path  a  flock  of  sheep  valued  at  $5,000  were  all  killed.     Width 
of  track  from  3  to  100  rods;  through  the  timber  on  Neosho  River  30  rods.     Lind,  Wis., 
29th,  abont  7  p.  m.,  tornado,  doing  a  vast  amount  of  damage  in  town  and  countiy;  in 
the  former  G.ye  buildings  were  completely  blown  to  pieces  and  several  others  badly  dam- 
aged.    Centralia,  Nemaha  County,  Kansas,  29th,  about  6  p.  m.,  violent  wind-storm  five 
miles  south  of  station;  several  buildings  and  much  farm  property  destroyed. 

VEBinCATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  indications  for  September,  with 
the  tel^praphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percent- 
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age  of  yerifications  to  be  86.47  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  89.94;  Direction  of  the  Wind,  80.80;  Temperature,  89.21;  Barometer,  85.59 
per  cent.  By  geographical  districts  they  are:  For  New  England,  83.42;  Middle  At- 
lantic States,  87.61;  Sonth  Atlantic  States,  90.12;  Eastern  Gulf  States,  91.08;  Western 
Gulf  States,  92.47;  Lower  Lake  region,  84.98;  Upper  Lake  region,  84.19;  Tennessee  and 
the  Ohio  Valley,  86.57;  Upper  Mississippi  Valley,  83.87;  Lower  Missouri  Valley,  78.62; 
NortJiem  Pacific  Coast  region,  90.90;  Central  Pacific  Coast  region,  100.00;  Southern 
•Pacific  Coast  region,  100.00.  There  were  77  omissions  to  predict  (47  being  due  to  the 
absence  of  reports  from  the  Pacific  coast)  out  of  3,690,  or  2.08  per  cent.  Of  the  3,613 
predictions  that  have  been  made,  111,  or  3.07  per  cent.,  are  considered  to  have  entirely 
lailed;  131,  or  3.63  per  cent,  were  one-fourth  verified;  371,  or  10.27 per  cent,  were  one- 
half  verified;  373,  or  10.32  per  cent,  w^ere  three-fourths  verified:  2,627,  or  T2. 71  per  cent, 
were  fully  verified,  so  far  as  can  be  ascertained  from  the  tri-dtdly  reports. 

Cautionary  w^nols.— Seventy-seven  cautionary  signals  were  displayed  during  the  month, 
of  which  63,  or  81.82  per  cent,  were  fuUyjustifiedby  winds  of  26  miles  per  hour  or  over, 
at  or  within  a  radius  of  100  miles  of  the  station.  Two  o£f-shore  signals  were  displayed, 
neither  of  which  were  fully  justified;  one  was  justified  as  to  direction  only,  and  the  other 
&iled  with  regard  to  both  direction  and  velocity.  Seventy-nine  signals  of  both  kinds 
were  displayed,  of  which  63,  or  79.75  per  cent. ,  were  fully  justified.  The  above  does  not 
include  signals  ordered  at  display  stations  where  the  velocity  is  only  estimated.  Sev- 
enty winds  of  25  miles  or  over  were  reported  for  which  no  signals  were  ordered.  Twenty 
signals  were  ordered  late. 

NAVIGATION. 

stage  of  water  in  rivers. — ^In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations  during  the 
month  of  September,  1881.  Throughout  the  month  the  principal  rivers  of  the  country 
have  been  extremely  low,  a  remark  which  applies  with  equal  if  not  greater  force  to  the 
previous  month  of  August.  Comparing  the  highest  leadings  of  the  gauge  for  the  month 
of  August  with  those  of  September,  it  is  found  that  the  following  changes  have  taken 
place  during  the  latter  month:  Red  River,  -f7  inches;  Arkansas,  — 1  foot  9  inches; 
Missouri,  firom  — 2  feet  1  inch  to  — 2  feet  7  inches;  Mississippi,  — 13  feet  8  inches  to 
-f-8  feet  10  inches;  Ohio,  — 1  inch  to  — 3  inches;  Cumberland,  -f  9  inches;  Tennessee, 
-j-3  feet  2  inches;  Monongahcla,  — 1  inch  to  — 1  foot  3  inches;  Savannah.  -|-5  feet  5 
inches;  Williamette,  —4  feet  6  inches  to  — 5  feetj  Sacramento,  -fl  inch.  At  but  two 
stations  did  the  water  approach  the  danger  line,  viz,  Keokuk  and  Davenport. 

Floods — Kansas: — Caldwell,  29th,  heaviest  rain  for  years,  over  14  inches  fell  in  ten 
hours;  trains  delayed  by  serious  washouts;  creeks  and  rivers  overflowed,  causing  great 
damage  to  bridges,  fields,  and  highways.  Eureka,  29th,  rainfall  immense  and  almost 
unparalleled ;  all  streams  overflowed ;  railroad  and  highway  bridges  damaged.  Emporia, 
29th,  heaviest  rainstorm  ever  seen  in  this  section;  streets  flood^  in  half  an  hour,  caus- 
ing considerable  damage  to  property.  Sumner  County,  29th,  in  the  southern  portion, 
heaviest  rain  for  several  years;  at  Wilmington  rain  continued  for  seven  consecutive  hours^ 
7.45  inches  falling  in  that  time;  creeks  and  sloughs  overflowed,  submerging  the  bottom 
lands  for  miles;  haystacks  and  com  crops  damaged  to  a  considerable  extent.  Missouri: 
Kansas  City,  29th,  3  p.  m.,  terrific  storm  of  wind  and  rain,  lasting  about  two  hours; 
water  filled  the  streets,  which,  in  a  short  time,  resembled  small  rivers.  Basements  were 
flooded,  streets  badly  cut,  and  embankments  carried  away.  Railroad  tracks  covered  with 
dibris  from  falling  walls  and  embankments,  to  such  a  degree  as  to  prevent  all  travel  for 
some  time.  Loss  to  private  and  city  property  about  $20,000.  Minnesota:  Spirit  Lake, 
16th,  all  railroad  travel  suspended  by  heavy  washouts;  very  heavy  rains  for  the  past  two 
days.  Saint  Paul,  29th,  all  rivers  and  smaller  streams  flooded  by  the  continued  heavy 
rains;  trains  on  the  various  railways  delayed  by  washouts  and  land  slides.  At  Minne- 
apolis there  was  a  jam  of  20,000,000  feet  of  logs  in  the  Mississippi,  greatly  endangering 
contiguous  property.  On  the  Minnesota  the  lowlands  were  flooded  on  both  sides  of  the 
river,  causing  great  loss  to  the  hay  crop.  Marine,  29th,  mill-dams  carried  away  by  the 
high  water;  bridges  over  Brown's  Creek  and  Fairy  Hall  Creek  washed  out;  lowlands 
flooded.  Michigan:  Marquette,  29th,  heavy  washouts  on  railroads.  Escanaba,  26th, 
streets  badly  washed  and  cellars  flooded  to  depths  of  from  2f  to  3  feet.  Nettrask^:  Omaha, 
29th,  streets  badly  washed  and  basements  flooded;  high  winds  breaking  down  trees  and 
scattering  fences.  T^exas:  San  Antonio,  10th,  streets  flooded;  creeks  and  rivers  over- 
flowed. New  York:  Elmira,  25th,  rain  fell  so  heavily  that  the  sewers  were  unable  to 
take  the  water  gS  and  immense  damage  was  done  to  household  goods  by  the  water  back- 
ing up  and  into  the  houses.  North  Caroliwi:  Elsworth,  much  damage  done  the  West- 
em  North  Carolina  Railroad  by  the  remarkably  heavy  rains  of  the  l4th  to  17th;  sev- 
eral land  slides  on  the  mountain  section  and  heavy  washouts  delayed  all  railxoad  com- 
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manication  until  the  20th;  monthly  rainfall  26.50  inches.  Wi^cvMin:  Wansan,  29th, 
highest  water  ever  known  in  the  Wisconsin  River,  water  rose  at  the  rate  of  4  inches  an 
hour  daring  the  day;  river  21  inches  higher  than  the  June  flood  of  1880;  rainfall  daring 
twenty-foar  hours  over  7  inches:  2,000,000  feet  of  logs  washed  away,  together  with  a 
lacge  quantity  of  lath  and  shingles;  several  houses  washed  away;  all  husiness  suspended. 
La  Crosse,  29th,  all  small  streams  flooded;  in  Coon  Valley  the  damage  from  high  water 
is  very  heavy;  all  country  bridges  washed  away;  £[irmer8  have  been  unable  to  thresh 
xmd  giiun  is  sprouting  in  the  stacks,  which  liave  been  greatly  damaged  by  water.  Stew^art, 
29th,  more  water  on  the  ground  than  at  any  time  previous  during  the  year;  grain  stacks 
nearly  ruined  by  the  continued  driving  rain. 

Drought, — Connedicut:  Southington,  20th,  vegetation  sufiering severely;  great  scarcity 
of  water.  Florida :  Houston.  30th,  month  very  dry,  all  kinds  of  crops  suflering  for  want 
of  rain.  Indiana:  Vevay,  6th,  Ohio  River  lower  than  ever  known  before.  Kentucky; 
In  central  and  eastern  portions  of  State,  3d,  no  rain  in  past  six  weeks.  Maryland :  Falls- 
ton,  30th,  month  remarkably  diy,  many  crops  have  entirely  fiiiled,  ^hile  all  have  suf^' 
fered  severely.  Sandy  Springs,  30th,  vegetation  su£fering  from  an  unprecedented 
drought.  Woodstock,  30th,  wells  and  springs  very  low,  crops  suflering.  Michigan : 
Sanilac  County,  17th,  drought  has  been  excessive  and  the  eflect  upon  crops  very 
flerious;  the  air  is  filled  with  dust  and  smoke,  and  all  vegetation  is  parched. 
New  Jersey:  Trenton,  2d,  crops  and  cattle  suflering  from  drought  which  extends 
the  whole  length  and  breadth  of  the  State.  In  the  northern  port  of  Hudson  County, 
where  water  supply  is  entirely  derived  from  wells,  the  residents  are  compelled  to  haul 
water  from  Jersey  City  and  Hoboken  and  pay  as  high  as  |10  a  load.  The  North  Hud- 
son Kailroad  Company,  who  have  600  horses  at  West  Hoboken,  cart  all  their  water  in 
large  iron  tanks.  From  Burlington  County  it  is  reported  that  the  Delaware  and  all  the 
neighboring  streams  are  unusually  low;  wells,  cisterns,  and  springs  are  nearly  ex- 
hausted; com  crops  and  pastures  are  burning  up;  not  even  a  vestige  of  green  cairbe 
seen  in  many  fields.  Cape  May,  4th,  crops  suflering  severely;  farmers  report  vegetables 
to  be  almost  burned  in  the  ground.  Freehold,  30th,  surrounding  country  very  dry; 
crops  below  the  average.  New  York:  Bu&lo,  2d,  very  severe,  flirm  prod- 
ucts are  very  poor  and  short  of  the  usual  crop.  .  Rochester,  2d,  grass 
and  pastures  are  burned  up  and  fruit  is  suflering  severely;  wells  and  streams 
dry ;  the  surrounding  country  in  great  distress.  McKean  and  Allegany  Counties,  3d, 
1,000  oil  wells  shut  down  for  lack  of  watbr  to  run  engines;  no  rain  has  fallen  for 
over  a  month.  Albany,  3d,  unless  rain  soon  j&lls  it  will  be  difficult  to  foretell  the  result 
of  the  terrible  and  unprecedented  drought  now  prevailing.  A  drought  so  general  and 
devastating  has  never  been  known  in  this  country  before.  For  miles  about  the  streams, 
wells,  and  cisterns  are  dry  and  water  is  brought  from  distant  places  and  sold  by  measure 
in  various  places;  fruit  is  falling  from  the  trees  prematurely  ripened  and  decayed;  past- 
ures are  parched  and  there  is  no  nutriment  in  grass  of  any  kind;  leaves  are  coloring  and 
tailing  as  in  the  fall ;  potatoes  are  being  dug  to  prevent  rot,  and  other  crops  are  withering 
or  rotting  in  the  fields;  streams  are  lower  than  ever  known  before,  and  navigation  is  seri- 
ously impeded;  railroads  find  it  difficult  to  run  trains,  owing  to  the  lack  of  water  for 
eteam  and  in  consequence  there  are  daily  serious  blockades  of  freight  on  the  New  York 
Central  Railroad.  Troy,  3d,  the  numerous  industries  of  the  town  suffering  great  incon- 
venience from  lack  of  water;  there  is  one-third  falling  off  in  the  amount  of  work  turned 
out  in  the  linen  and  iron  manuiactories;  all  the  streams  run  dry  and  several  kinds  of  work 
suspended.  In  most  instanees  people  at  the  south  end  of  the  city  are  compelled  to  take 
water  for  domestic  purposes  from  the  almost  stagnant  ponds  in  the  vicinity.  Water 
very  low  in  the  Waterford  level  of  the  Champlain  Canal  owing  to  the  scarcity  of  water 
In  the  Mohawk  River;  boats  frequently  aground;  lowest  water  for  many  years.  West- 
chester County,  29th.  drought  is  paralyzing  business,  it  is  the  most  disastrous  ever  ex- 
perienced; all  vegetation  is  parched  and  nearly  devoid  of  life;  grass  is  brown  and  dead, 
trees  are  leafless,  and  gardens  and  fields  look  like  deserts;  in  some  places  the  earth  is  as 
dry  as  powder  to  a  depth  of  six  feet,  and  when  a  breeze  passes  over  it  the  air  is  like 
the  current  from  a  hot  oven;  cattle  have  become  thin  and  sickly  from  lack  of  sufficient 
food;  not  a  ton  of  corn-fodder  has  been  raised  in  the  county.  The  county  is  practically 
without  water;  wells  and  springs,  never  known  to  fail  before,  are  now  diy;  the  Bronx 
River  has  ceased  to  run;  on  the  principal  streams  of  the  county,  Byram,  Cross,  Saw- 
mill, and  Croton  Rivers,  all  business  suspended;  small  creeks  and  brooks  gave  out  several 
weeks  since;  cattle  are  driven  3  to  5  miles  for  water,  and  then  only  that  which  is  stag- 
nant can  be  obtained.  Villages  are  especially  suffering  from  drou^t;  water  is  drawn 
from  a  dirtance  in  barrels  and  sold  to  the  consumer.  At  White  Flams,  Mount  Vernon, 
Pleasantville,  Kensico,  Scarsdale,  Mount  Kisco,  Katonan,  Croton  Falls,  C*happaqua,  and 
other  smaller  villages  water  is  hauled  from  the  neighboring  rivers,  which  are  now  nearly 
dry.  Croton  Lake  is  very  low  and  New  York  City  is  compelled  to  draw  upon  the  stor- 
age reseryoirs  at  Lake  Mahopac  and  upon  the  upper  reservoirs  in  Putnam  County. 
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Daysville,  19th,  wells,  cisterns,  and  mo8ti>f  the  streams  entirely  dry.  Hannibal,  17tli, 
the  most  terrible  drought  that  ever  visited  this  section;  grass  virtually  dead;  no  food 
for  stock  except  what  has  been  stored  for  winter;  wells  and  streams  dry,  people  and 
animals  sufiferiug  for  water.  Norih  Carolina:  Life-saving  station,  No.  6,  30th,  the  long- 
continued  drought  has  had  a  marked  elfect  upon  the  sea-coast.  The  beach  grass,  affoM- 
ing  an  immense  pasturage  for  thousands  of  cattle,  has  prematurely  dried  up,  rendering 
the  removal  of  the  stock  absolutely  necessary  before  winter.  Grbod  drinking  water  can- 
not be  obtained,  that  drawn  from  wells  having  a  decided  brackish  taste.  Com  and 
vegetation  has  generally  failed.  A  serious  tyx>e  of  sore-throat  has  made  its  appearance, 
resulting  fatally  in  nearly  every  instance;  it  is  attributed  to  the  extreme  aridness  of  this 
section.  The  numerous  creeks  and  ponds  on  the  south  side  have  stagnated,  causing  an 
unprecedented  spread  of  malarious  and  climatic  fevers.  Kittyhawk,  30th,  very  severe 
during  the  month.  Hatteras,  2d,  great  suffering  for  rain.  Ohio:  Leetonia,  10th,  a  most 
terrible  drought  still  continues,  the  earth  is  baked  and  vegetation  withered;  no  such 
weather  ever  experienced  before.  The  sun  appears  like  a  la^  ball  of  fire  suspended  in 
the  heavens,  and  the  atmosphere  is  heated  to  a  degree  almost  intolerable;  schools  have 
been  closed  until  the  1st  of  October,  and  the  rolling-mills  and  tool  works  have  suspended 
operations  because  of  the  excessive  heat  and  unprecedented  lack  of  water.  Columbus, 
9th,  the  extremedrought  causes  great  suffering;  city  enveloped  in  smoke.  Pennsyltxinia: 
Catawisssi,  30th,  owing  to  long-continued  drought  trees  are  generally  dying;  pastures, 
destroyed  and  farmers  are  feeding  their  cattle  wiui  hay;  fall  seeding  delayed;  the  euth  is 
like  an  ash  heap  to  the  depth  of  four  feet ;  the  north  branch  of  the  Susquehanna  is  five  inches 
lower  than  the  lowest  point  ever  before  recorded;  small  brooks  that  have  never  £ailed 
are  now  dry.  Fallsington,  30th,  wells,  springs,  and  small  streams  are  generally  dry; 
iarmers  have  not  put  in  their  fall  wheat  owing  to  the  baked  condition  of  the  soiL  In 
the  northwestern  portion  of  the  State,  which  is  principally  a  dairy  country,  the  loss  to 
crdps  and  dairy  interests  can  hardly  be  estimated;  com  will  yield  about  half  a  crop, 
grapes  about  one-third,  and  other  small  fruits  are  drying  up  or  rotting  on  the  trees.  Erie, 
5th,  stock  sufifering  severely;  crops  seriously  damaged;  many  small  strt^ams  entirely  dry. 
Tennessee:  Chattanooga,  12th,  river  lower  than  at  any  time  since  1839;  croi>s  seriously 
damaged.  13th,  river  reached  zero  point  on  gauge  corresponding  witli  the  low  water 
mark  of  1839,  which  is  the  lowest  ever  known  at  this  point.  Memphis,  30th,  cor- 
respondence of  the  cotton  exchange  in  this  and  neighboring  States  report  very  un- 
favorable prospects  for  the  cotton  crop,  owing  to  the  severe  drought.  Virginia:  Fred- 
ericksbuigh,  2d,  unprecedented  in  the  history  of  northern  Yii^ginia;  in  some  places  rain 
has  not  fallen  for  three  months;  there  is  no  food  for  cattle,  and  in  some  cases  people  have 
traveled  30  miles  for  feed.  On  the  upper  Rappahannock  water  is  hauled  long  distances 
for  household  uses.  Fort  Myer,  10th,  crops  in  surrounding  country  greatly  ii^jured 
fix>m  drought. 

Water-tpauis. — Key  West,  10th,  1.20  p.  m.,  two  water-spouts  were  seen  7  miles  WNW. 
from  station,  moving  from  E.  to  W. ;  one  was  complete,  extending  from  a  cumulo-stra- 
ms  doud  to  the  water;  the  other  was  from  the  same  cloud,  but  was  only  partially  formed ; 
it  descended  from  the  cloud  but  did  not  connect  with  the  water;  the  phenomenon  lasted 
for  twenty-five  minutes.  Hatteras,  N.  C,  4th,  12m.,  a  large  water-spout  was  obser>ed 
in  the  sound,  about  three  miles  north  of  station.  When  first  observed,  it  was  fully 
formed  and  extended  from  a  heavy  cumulo-stratus  cloud,  of  black  appearance,  to  the 
water,  apparently  a  distance  of  half  a  mile.  The  spout  'was  of  a  light  grayish  color 
near  the  water  and  of  much  darker  color  near  the  cloud;  the  water  at  its  base  seemed 
much  agitated  and  was  raised  to  a  height  of  from  3  to  4  feet  for  several  rods  around. 
The  water  could  be  distinctly  seen  ascending  the  spout  rapidly,  with  a  spirally  upward 
motion.  The  spout  lasted  for  five  minutes,  when  it  broke;  ten  minutes  elapsed  before 
the  column  was  fully  drawn  up  and  had  disappeared  within  the  cloud. 

JBRgh  tides.— IndiasiolA,  28th,  29th,  30th;  Portsmouth,  N.  C,  3d,  13th;  New  Haven, 
9th,  10th. 

TEMPEEATUBE  OF  WATER. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stetions, 
with  the  average  depth  at  which  ovservations  were  token,  is  given  in  tlje  table  on  the' 
left-hand  side  of  Chart  No.  III.     Owing  to  loss  of  instrument,  observations  at  Charles- 
ton ore  wanting  on  the  9th,  and  from  the  24th  to  the  30th.  , 

ATMOSPHEBIC  ELECTRICITY. 

Thunder^eUyrms, — ^In  the  various  districts  they  were  reported  as  follows:  New  England, 
1st  to  7th,  11th,  13th,  22d  to  24th,  26th  to  29th;  Middle  Atlantic  States,  1st  to  3d,  5th, 
9th  to  12th,  22d,  23d,  25th  to  29th;  South  Atlantic  States,  3d,  4th,  7th,  9th,  11th,  12th, 
13th,  17th,  26th,  27th;  Eastern  Gulf  States,  8th,  10th  to  19th,  26th  to  28th;  Florida 
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PeninsuL-i,  1st  to  7th,  lOth  to  16th,  19th,  21st,  22d  to  27th,  30th;  Western  Gulf  States, 
Ist,  6th  to  10th,  12th,  13th,  27th,  29th,  30th;  Rio  Grande  VaUey,  1st,  6th,  7th,  8th, 
10th,  11th,  13th,  27th,  29th,  30th;  Ohio  Valley  and  Tennessee,  1st  to  4th,  8th  to  11th, 
13th,  14th.  18th,  19th,  21st,  23d  to  28th;  Lower  Lake  region,  1st  to  5th,  9th,  10th,  12th, 
22d  to  27thj  Upper  Lake  regioA,  1st  to  6th,  8th  to  10th,  14th  to  18th,  2l8t  to  30th; 
Upper  Mississippi  Valley,  1st  to  12th,  14th,  15th,  21st  to  30th;  Missouri  Valley,  1st  to 
eth,  9th  toJL5th,  19th,  22d  to  30th;  extreme  Northwest,  3d,  4th,  9th,  11th,  13th,  19th, 
20th,  24th;  Northern  Slope,  1st  to  4th,  18th,  19th,  2l8t  to  23d,  28th,  29th;  Middle  Slope, 
1st)  5th,  6th,  9th,  18th,  22d,  23d,  25th,  26th  to  29th;  Southern  Slope,  5th,  6th,  12th, 
26th  to  29th;  Southern  Plateau,  3d,  4th,  10th  to  13th,  28th;  Middle  Plateau,  23d; 
Northern  Pleateau,  2d,  4th,  8th.  13th,  17th,  24th;  North  Pacific  Coast  region,  4th,  8th, 
17th,  22d,  23d;  Middle  Pacific  Coast  region,  1st,  2d,  2l8t  to  27th. 

Atmospheric  electricity  interfering  with  telegraphic  communication. — Dodge  City,  Eans., 
29th;  Fort  Elliott,  Tex.,  28th;  Jacksborough,  Tex.,  7th,  27th,  and  29th;  Eagle  Pass, 
Tex.,  8th  and  29th;  Brackettville,  Tex.,  30th;  Bismarck,  Dak.,  19th. 

Zodiacal  Zt^A<.— Nashville,  5th,  6th,  11th,  12th,  16th,  17th,  19th  to  25th  and  30th; 
Wood's  Holl,  Mass.,  15th  and  16th;  New  Corydon,  Ind.,  21st,  22d,  24th,  26th,  27th, 
and  30th;  Montioello,  Iowa,  1st. 

Avroraa, — ^Tfae  most  remarkable  display  for  several  years  occurred  on  the  12th,  13th 
and  14th,  and  the  line  of  observation  was  continuous  fix)m  Sydney,  N.  S.,  westward  to 
Umatilla.  Greg.  Observers  reported  its  appearance  as  far  south  as  Louisville  and  north- 
ward to  Saint  Vincent,  Minn.  At  several  stations  in  Dakota  and  Minnesota  the  diefplay 
began  on  the  11th,  and  probably  on  this  date  the  districts  eastward  to  the  Atl^tic 
would  have  reported  the  same  phenomenon  had  it  not  l$een  for  the  heavy  cloudiness 
which  prevailed  from  the  Lake  region  eastward  to  Newfoundland,  accompanying  the 
progress  of  low  area  No.  II.  It  is  interesting  to  note  in  connection  with  this  great  elec- 
trical disturbance  that  on  precisely  the  same  dates,  but  during  the  previous  month  of 
August,  a  remarkable  auroral  display  was  observed  very  extensively  in  England  and 
Sootlimd.  An  observer  at  the  Stonyhurst  Observatoiy  describes  it  as  recalling  the  mag- 
nificent displays  of  1869, 1870,  and  1872,  while  the  play  of  the  magnets  was  one  of  the  most 
violent  ever  recorded  at  that  observatory.  On  the  11th,  12th,  and  13th  of  August  ob- 
servers of  the  sun  found  indications  of  intense  commotion;  sun-spots  were  numerous, 
large,  and  active,  and  protuberances  shot  up  from  the  sun's  surface  with  increased  force 
and  velocity.  The  eartii  appeared  to  make  instantaneous  response  to  the  solar  storm  and  a 
magnetic  ^sturbance  suddenly  commenced  by  an  unusual  exhibition  of  earth  currents. 
At  the  Greenwich  Observatory  no  such  magnetic  disturbance  had  been  recorded  for  many 
years.  This  auroral  display  was  not  only  very  extensive  but  exceedingly  brilliant,  and 
many  of  its  manifestations  wonderfully  strange;  in  the  United  States  but  two  stations  re- 
ported, viz,  Duluth,  13th,  11  p.  m. ;  Saint  Vincent,  12th,  10  p.  m.  Concerning  the  display 
for  the  present  mont^  (September)  the  following  stations,  with  few  exceptions,  report  the 
time  of  appearance  and  disappearance;  Sydney,  C.  B.  I.,  14th.  Halifax,  N.  S.,  13th, 
14th.  Eastport,  Me.,  12th,  fh)m  8  to  11  p.  m. ;  13th,  from  8  to  10  p.  m. ;  14th,  from  7 
to  9  p.  m.  Bangor,  Me.,  12th,  from  early  dusk  until  midnight.  Cornish,  Me.,  14th. 
Dexter,  Me.,  12th,  7  to  9  p.  m. ;  14th,  8  to  10  p.  m.  Mount  Washington,  N.  H.,  12th, 
7  to  10.20  p.  m.;  13th,  1.10  to  4  a.  m.,  and  from  7  to  8.40  p.  m.  Burlington,  Vt., 
I2th,  7.15  to  9  p.  m.;  14th,  8.30  to  10130  p.  m.  Newport,  Vt.,  12th,  8  to  9  p.  m. 
Boston,  12th,  8  p.  m.  Newport,  R.  I.,  12th,  7.30  to  8.30  p.  m.;  13th,  1  a.  m.  today- 
break.     New  London,  12th,  9  to  9.45  p.  m. ;  13th,  2.10  to  2.38  a.  m.     New  Haven,  12th, 

7  to  9  p.  m. ;  13th,  1  to  3a.  m.,  also  at  8  p.  m.  Cambridge,  Mass.,  12th,  8  to  8.45  p.  m. 
Bowe,  Mass.,  12th,  8.30  to 9. 30  p.  m.  Amherst,  Mass.,  12th,  9  p.  m.  Williamstown, 
Mass.,  12th,  8  p.  m. ;  13th,  8  p.  m. ;  14th,  8.15  p.  m.  Albany,  12th,  8  p.  m.  to  morning 
of  the  13th.  Oswego,  13th,  1  a.  m.  Waterburgh,  N.  Y.,  13th,  9  p.  m.;  14th,  8  to  9  p. 
m.  Ardenia,  N.  Y.,  8  to  9  p.  m.  Rochester,  13th,  2  a.  m.  to  daybreak.  BuffiJo.  13th, 
1.30  a.  m.  Dyberry,  Pa.,  12th,  8.15  p.  m.  West  Chester,  Pa.,  12th,  8 p.  m.  Fallsing- 
ton,  Pa.,  12th,  8.15  to  9 p.  m.  Philadelphia,  12th,  8  p.  m.  Moorestown,  N.  J.,  12th, 
8.30  p.  m.  Freehold,  N.  J.,  12th,  8  to  8.45  p.  m.  Atco,  N.  J.,  12th,  8.30 p.  m.;  13th, 
9  p.  m.  Contoocookville,  N.  H.,  12th,  8.30  to  9  p.  m.  Fallston,  Md.,  12th,  8  to  9  p.  m. 
Woodstock,  Md.,  12th,  7.45  to  8.45  p.  m.  Fort  McHenry,  Md.,  12th,  9 p.  m.  Acootink, 
Va.,  12th,  8  p.  m.  Fort  Myer,  Va.,  12th,  7.30  p.  m.  Washington,  D.  C,  12th,  7.40  to 
9  p.  m.  Morgantown,  12th,  8  to  9.30  p.  m.  Erie,  13th,  12.50  to  2.40  a.  m.  Toronto, 
12th,  13th.  Cleveland,  12th,  8  p.  m. ;  13th,  2  to  4  a.  m.  Detroit,  12th,  7.20  to  11  p.  m. ; 
13th,  12.20  a.  m.  to  daybreak.  Sandusky,  12th,  11.30  p.  m.  to  4  a.  m.  of  13th.  Toledo, 
12th,  7.60  p.  m. ;  13th,  3  to  4  a.  m.  Nori^  Lewisburgh,  Ohio,  12th,  8  p.  m.  Wester- 
ville,  Ohio,  12th,  8  p.  m.  Wooster,  Ohio,  12th,  8  p.  m.  Columbus,  13th,  12.10  to  1.35 
a.  m.  Alpena,  12th,  8.30  p.  m.  to  4  a.  m.  of  the  13th,  and  from  8.30  to  10.10  p.  m. ; 
14th,  8.10  p.  m.     Port  Huron,  12th,  11.30 p.  m.  to5.30a.  m.  of  13th.     Escanaba,  12tb, 

8  p.  m.  to  daybreak  of  the  13th,  and  from  10.25  to  11.30  p.  m. ;  14th,  8.40  to  10  p.  m. 
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Marquettei  12th,  7.35  p.  m.  to  5  a.  m.  of  the  'l3th;  14th,  8.45  to  9.45  p.  m.  Chicago, 
13th,  1.10  a.  m.  to  daybreak.  Grand  Haven,  12th,  7.30  p.  m.  to  4.30  a.  m.  of  the  13th. 
Fort  Brady,  Mich.,  13th,  9  p.  m.;  16th,  9  p.  m.  Northport,  Mich.,  12th,  9  p.  m.  to 
morning  of  13th.  Lansing,  Mich.,  12th,  9  p.  m.  Litchfield,  12th,  8.30  p.  m.  Doluth, 
12th,  7.20  p.  m.  to  5.20  a.  m.  of  the  13th.  Indianapolis,  13th,  3  to  3.22  a.  m.  New  Coiy- 
don,  Ind.,  12th,  7.30  p.  m. ;  13th,  2  to  4.45  a.  m.  Elmira,  111.,  12th,  8  to  9  p.  m.  Mor- 
rison, 111.,  12th,  9  p.  m.  Riley,  IlL,  12th,  8  p.  m.  to  3.40  a.  m.  of  the  13th.  fhampaign, 
111.,  12th,  10.15  p.  m.  to  3.30  a.  m.  of  13th.  Madison,  Wis.,  12th,  10.30  p.  m.  to  5  a. 
m.  of  13th.  Dubuque,  12th,  7.43  p.  m.  to  1.22  a.  m.  of  the  13th.  Burlington,  Iowa, 
13th,  1  to  1.35  a.  m.  La  Crosse,  12th,  8  p.  m.  to  4.30  a.  m.  of  the  13th.  Milwaukee, 
13th,  12.05  to  4.30  a,  m.  Saint  Paul,  12th,  10  p.  m.  to  4.30  a.  m.  of  the  13th.  Clin- 
ton, Iowa,  12th,  from  shortly  after  sunset  to  3  a.  m.  of  the  13th.  Cresco,  Iowa,  12th, 
8.15  to  10.20  p.  m.  Independence,  Iowa,  12th,  8  p.  m.  to  morning  of  the  13th.  Monti- 
cello,  Iowa,  12th,  8  p.  m. ;  14th,  11  p.  m.  Mission  House,  Wis.,  12th,  8  to  9.30  p.  m.; 
14th,  8  to  9.30  p.  m.  Embarrass,  Wis.,  13th,  2  a.  m.;  14th,  8.30  p.  m.  Manitowoc, 
Wis.,  12th,  14th.  Beloit,  Wis.,  12th,  8p.  m.  to  midnight.  Korthfield,  Minn.,  12th,  8 
p.  m.  to  4  a.  m.  of  the  13th.   Saint  VinceDt^  Minn.,  11th,  during  the  evening;  12th,  6.30  to 

10  p.  m. ;  14th,  firom  dusk  to  10  p.  m.  Bismarck,  11th,  8  p.  m. ;  12th,  7  p.  m.  to  3  a.  nL 
of  the  13th;  14th,  8  p.  m.  Moorhead,  Minn.,  12th,  8  to  9.50  p.  m.  Fort  Stevenson, 
Dak.,  11th,  12th,  13th,  14th;  Fort  Meade,  Dak.,  12th,  1  to  2  a.  m.  FortSnelling,  Minn., 
12th,8tol0p.  m.  Huron,  Dak.,  12th,  9p.  in.;  13th,  2to  4a.  m.;  14th,  9  p.  m.  to  3 
a.  m.  of  the  15th  and  from  8  p.  m.  to  midnight.  Yankton,  12th,  10  p.  m.  to  5  a.  m.  of 
13th.  Davenport,  11.55 p.  m.  to  2.30  a.  m.  of  13th.  Fort  Bennett,  Dak.,  12th,  10  p. 
m.  to  midnight;  14th,  9.30  tb  10.10  p.  m.  Fort  Sully,  Dak.,  13th,  9  p.  m.  to  morning 
of  14th.  North  Platte,  12th,  11  p.  m.  to  1  a.  m.  of  the  13th;  14th,  8  to  11.30  p.  m. 
Clay  Center,  Kans.,  14th,  10  p.  m.,  a  bow  of  light,  due  north,  of  a  pinkish  cast  and  the 
form  of  a  xainbow;  no  beams  were  seen.  Fort  Keogh,  Mont.,  12th,  10.15  p.  m.  Fort 
Benton,  Mont.,  12th,  10  p.  m.  Fort  Shaw,  Mont.,  12th,  10.30  p.  m.  Colfax,  Wash., 
14th,  8.30  to  10  p.  m.  Spangle,  Wash.,  14th.  Fort  Lapwai,  Idaho,  14th,  7.55  to  9.10 
p.  m.  Mission,  Idaho,  14th,  8.15  p.  m.  Dayton,  Wash.,  14th,  7.30  to  9.30  p.  m.  Uma- 
tilla, Oreg.,  14th,  8  to  9.10  p.  m.  The  following  stations  reported  the  display  as  materi- 
ally affecting  telegraphic  communication:  Fort  Shaw,  Mont.,  12th.  La  Crosse,  13th, 
great  difficulty  was  experienced  in  working  the  telegraph  lines;  several  operators  were 
of  the  opinion  that  the  instruments  could  have  been  worked  without  the  assistance  of 
battery.  Bufialo,  13th,  telegraphic  communication  much  disturbed.  Cleveland,  12th, 
wires  strongly  affected.  Albany,  12th,  telegraph  companies  were  unable  to  use  any  of 
the  quadruplexes  and  with  difficulty  the  ordinary  relay;  interruption  to  business  veiy 
serious  between  east  and  west,  and  continued  until  10.30  a.  m.  of  tiie  13th.  New  Haven, 
13Ui,  telegraphic  communication  seriously  interrupted.  Boston,  12th,  telegraph  wires 
render^  useless  during  the  display.  The  display  of  the  23d  ranks  next  in  importance 
to  that  of  the  12th  to  14th.  Its  appearance  was  not  by  any  means  as  general,  but  its 
observance  in  an  extreme  southerly  kttitude  makes  it  exceptional.  Ith^Mca,  N.  Y.,  10  to 
11.30  p.  m.  Rochester,  10  p.  m.  Woodstock,  Md.,  9  to  10.15  p.  m.  Westerville, 
Ohio,  8  p.  m.  Augusta,  Gra.,  7  p.  m.,  faint  rose  color,  lasted  twenty  minutes;  no  arch. 
Riley,  111.,  8.30  to  11  p.  m.  Springfield,  111.,  8.20  p.  m,  Keokuk,  8.20  to  8.52  p.  m. 
Dubuque,  8.20  p.  m.  Next  in  point  of  magnitude  to  that  of  the  23d,  was  the  display 
of  the  20th,  the  following  stations  reporting:  Sydney,  N.  S. ;  Halifax,  from  8  to  9  p.  m.; 
Eastport,  9.30  p.  m. ;  Gardiner,  Me.,  11  p.  m. ;  Cornish,  Me.,  9  p.  m. ;  Burlington,  Vt., 

11  to  11.55  p.  m.;  Boston,  11  to  11.45  p.  m. ;  Alpena,  10  to  11.30  p.  m.  The  display  of 
the  28th  was  quite  generally  observed  in  New  England  and  the  Upper  Lake  region,  the 
following  stations  reporting:  Gardiner,  Me.,  11.30  p.  m. ;  Moimt  Washington,  10  to 
11.45  p.  m.;  Burlington,  Vt.,  11  to  11.15  p.  m.;  Alpena,  8.25  p.  m.  to  1.45  a.  m.  of  the 
29th.  EscEmaba,  10  to  11.45  p.  m.  Marquette,  10  to  11.45  p.  m.  The  following  were 
IooeU  displays  of  more  or  less  brilliancy:  Eastport,  29th,  8  p.  m.  to  midnight;  16th,  9.30 
p.  m.  Burlington,  Vt.,  16th,  7  to  11.30  p.  m.;  25th,  11  p.  m.  to  1.30  a.  m.  of  26th. 
Boston,  30th,  11  p.  m.  Ithaca,  N.  Y.,  30th,  9.30  p.  m.  Morgantown,  15th,  1  a.  m. 
Bellefontaine,  Ohio,  10th,  7.25  p.  m.  to  4  a.  m.  of  the  11th.  Alpena,  15th,  8.35  p.  m. 
to  2  a.  m.  of  the  26th.  Fort  Brady,  Mich.,  25th,  9  p.  m.  Northport,  Mich.,  25th,  10.20 
p.  m.  until  midnight.  Saint  Vincent,  Minn.,  2l8t,  from  dusk  to  9.40  p.  m.;  24th,  9  p. 
m.     Yankton,  15th,  8.30  p.  m.  to  9  p.  m.     Clear  Creek,  Nebr.,  17th  and  18th. 

OPTICAL  PHENOMENA. 

Mirage, — Swanwick,  111.,  12th,  visible  nearly  one  hour.  Northport,  Mich.,  Ist,  show- 
ing Torch  Lake  and  its  surroundings,  situated  in  Antrim  County,  fourteen  miles  to  the 
eastward;  the  shore  of  Lake  Michig^,  two  miles  to  the  west  and  Beaver  Islands  and 
the  highlands  of  Ihnmit  County  were  distinctly  visible.     Umatilla,  Oreg.,  11th,  the 
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river,  at  a  point  about  half  a  mile  below  station,  appeared  eleTated  about  10  feet,  ai>- 
parently  forming  a  water-fall.  Indianola,  2d,  15th,  16th,  19th  and  23d.  Manasquan, 
N.  J.,  6th,  1.50  p.  m.,  ships  were  seen  distinctly  reflected  upon  the  clouds  along  the 
New  Jersey  coast. 

Lunar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  7th;  Middle  Atlantic  States,  2d  to  5th,  8th,  9th;  South  Atlantic  States,  4th, 
8th  to  14th;  Florida  Peninsula,  Ist,  4th,  5th,  8th,  11th;  Eastern  Gulf  States  10th, 
13th;  Western  Gulf  States,  2d  to  7th,  10th;  Rio  Grande  Valley,  7th;  Ohio  Valley  and 
Tennessee,  1st,  2d,  3d,  5th,  7th,  9th,  10th,  12th,  13th,  14th;  Lower  Lake  region,  6th, 
8tii,  15th;  Upper  Xiake  region,  5th,  6th,  10th,  13th,  14th,  29th;  Upper  Mississippi  Val- 
ley, 2d,  6th,  7th,  8th,  29th;  Missouri  VaUey,  Ist,  30th;  Northern  Slope,  2d,  3d,  10th; 
Middle  Slope,  30th;  Northern  Plateau,  7th;  Southern  Plateau,  28th. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  19th;  South  AtUmtic  States,  9th,  19th;  Ohio  Valley  and  Tennessee,  2d,  3d, 
7th,  Sth,  13th,  14th,  21st,  22d;  Lower  Lake  region,  1st,  4th,  6th,  14th,  22d,  29th,  30th; 
Upper  Lake  region,  21st,  29th;  extreme  Northwest,  21st,  22d;  Upper  Mississippi  Val- 
ley, 1st,  2d,  8th,  13th,  14th,  21st,  22d,  29th;  Missouri  Valley,  16th;  Middle  Slope,  Ist, 
12th,  13th,  16th;  Northern  Slope,  17th;  Northern  Plateau,  3d,  7th,  21st,  26th;  Middle 
Plateau,  17th,  27th;  North  Pacific  region,  1st,  3d,  7th,  10th,  28th;  Middle  Pacific  re- 
gion, 27th,  2dth. 

MISCELLANEOUS  PHENOMENA. 

Prairie  and  forest  fires. — California:  San  Francisco,  14th,  3  p.  m.,  considerable  smoke 
was  observed  in  the  northwest,  ind  at  5.30  p.  m.  the  greater  part  of  the  sky  was  ob- 
scured, followed  by  occasional  showers  of  ashes;  at  sunset  the  sky  had  a  livid  appear- 
ance, which  caused  much  alarm  until  telegraphic  reports  gave  information  of  heavy 
forest  fires  in  Marin  Cdunty.  San  Biego,  8th,  9tli,  10th,  11th,  and  12th,  brush  fires  in 
mountains.  Canada:,  Great  fires  raging  in  the  vicinity  of  Kingston,  Ottawa,  Gravehurst, 
Odessa,  and  Bellville,  Ontario,  on  tho  3d.  At  Kingston  smoke  very  dense  and  business 
on  the  river  almost  at  a  standstill,  boats  being  afraid  to  move.  Gravehurst,  several 
farm-bouses  and  large  bams  with  their  contents  burned.  North  of  Bracebridge  fires 
exceedingly  destructive;  several  persons  burned  to  death.  Heavy  brush  fires  between 
Ernstown  and  Collins  Bay,  on  the  line  of  the  Grand  Trunk  Railroad;  a  large  quantity 
of  hay  and  stacks  burned,  also  a  number  of  bams  and  dwellings.  The  whole  section  is 
dark  with  smoke,  the  sun  being  shut  out  from  view  by  a  density  of  this  element  never 
before  experienced;  loss  in  this  vicinity  estimated  at  $80,000.  Modoc  township,  laige 
amount  of  property  destroyed,  including  dwellings,  bams,  crops,  implements,  fences, 
&c.  The  villages  of  Roslin  and  Sterling  were  burned  up  to  on  every  side.  Gravehurst, 
Ontario,  16th,  the  Woodstock  Lumber  Company's  mills  and  3,000,000  feet«of  lumber 
burned;  west  end  of  the  town  on  fire,  one  church  and  six  houses  destroyed.  Bufisdo, 
16th,  thirty-five  miles  south  of  city  fires  veiy  extensive,  destroying  dwellings  and  bams; 
telegraphic  communication  interrupted;  burning  trees  across  the  track  seriously  impeded 
travel.  Dakota:  Yankton,  19th  and  20th.  Indian  Territory:  Fort  Gibson,  7th,  14th, 
20th,  22d,  23d,  24th.  Texas:  Grierson  Springs,  2d  to  Sth;  Brackettville,  Sth.  Kansas: 
Council  Grove,  17th,  extensive  fires  west  of  station,  700  tons  of  hay  burned.  Michigan: 
Port  Huron,  6th,  extensive  fires  along  the  lake  shore  and  in  the  interior  of  Huron  and 
Sanilac  Counties;  entire  county  from  Forestvillc  to  Port  Austin  in  flames  and  the  inhab- 
itants fleeing  for  their  lives.  The  small  town  of  Port  Hope  entirely  destroyed  and  many 
people  burned  to  death;  throughout  this  section  the  loss  of  farm  and  town  property  is 
Immense.  It  is  reported  that  the  forests,  covering  miles  in  vridth,  were  one  vast  sheet 
of  flame  which  traveled  rapidly  southward,  destroying  everything  in  its  path;  flres  more 
disastrous  than  the  great  conflagration  of  1871;  7th,  the  towns  of  Vassar  and  Minden 
have  sufifered  severely  but  more  particularly  the  surrounding  country.  Sanilac  County, 
10th,  216  fiimilies  have  been  bumed  out  in  the  towns  of  Marlette,  Flynn,  Argyle,  Ever- 
green, Moore,  Lalotte,  and  Elmer,  and  92  persons  bumed  to  death.  In  general,  the  for- 
est fires  of  Michigan  swept  over  that  portion  of  the  State  lying  between  Saginaw  Bay  to  the 
north  and  Lake  Saint  Clair  on  the  south,  stretching  along  the  coast  of  Lake  Huron  for  about 
100  miles,  and  extending  inland  over  a  breadth  of  from  20  to  60  miles.  From  500  to  1, 000 
persona  were  bumed  to  death,  and  over  twenty  villages  and  hamlets,  containing  a  pop- 
ulation of  from  100  to  400  each,  were  completely  destroyed;  destruction  of  property  three 
or  four  times  greater  than  during  the  great  fires  of  1871.  A  vast  cloud  of  smoke  covered 
Lake  Huron  at  its  widest  point  (80  to  100  miles)  with  so  dense  a  haze  that  navigation 
became  extremely  difficult  and  dangerous.  Tens  of  thousands  of  dead  birds  were  found 
floating  nx)on  the  lake,  besides  which  the  wil^ters  were  flecked  with  innumerable  forest 
insects  of  all  kinds.  Neither  the  insects  nor  the  birds  appeared  to  be  slain  by  the  fire. 
In  all  probability  they  were  driven  by  the  heated  atmosphere,  flames,  and  sparks  to  seek 
clear  air  over  the  lake,  but  finding  none,  were  lost  in  the' smoky  haze,  probably  ii\jured 
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by  the  foul  air,  and  finally  dropped,  tired  out,  into  the  water  and  drowned.  Wild  and 
domestic  animals  were  destroyed  in  great  numbers.  In  regard  to  an  estfmate  of  the 
losses  incurred  throughout  the  burnt  district,  the  following  approximate  calculation  is 
given  by  counties:  Ottawa  County,  $829,428;  Allegan  County,  $116, 500  j  Manistee  County , 
$706,600;  Huron  County,  $553,818;  Sanilac  County,  $140,067;  total,  $2,346,412.  The 
following  is  a  list  of  property  destroyed,  not  including  the  thousands  of  acres  of  forest, 
many  miles  of  fencing,'  and  immense  quantity  of  farming  implements:  dwellings,  1,147; 
echool-houses,  28;  churches,  8;  hotels,  12;  stores  and  offices,  130;  mills,  34;  docks,  20. 
New  Jersey:  Trenton,  2d,  the  Blue  Mountaina  were  blazing  for  miles;  dense  smoke  ob~ 
Bcured  the  sun  for  several  days;  heat  intense.  New  York:  Batavia^  3d,  large  wooded 
swamp  on  fire  and  spreading  for  miles;  two  houses  and  several  bams  burned.  McKean 
and  Allegany  Counties,  3d,  thousands  of  acres  burned  over,  with  almost  an  incalcu- 
lable loss  of  property ;  hundreds  of  men  watched  day  and  night  for  fresh  outbreaks  and 
attempted  to  prevent  the  fires  spreading.  About  forty  oil  rigs  and  10,000  barrels  of  oil 
were  destroyed.  Albany,  3d,  the  air  is  so  dense  with  smoke  in  some  localities  that  it  is 
difficult  to  breathe,  and  it  hangs  like  a  pall  over  city  and  country  for  hundreds  of  miles. 
In  the  southwestern  portion  of  the  State  miles  and  miles  of  forests  and  fields  are  on  fire, 
with  veiy  heavy  loss.  Sullivan  County,  3d,  on  the  Mendall  and  Eldred  Railroad^  woods 
burning  for  miles,  inflicting  great  loss  upon  the  petroleum  operations  in  that  vicinity. 
Rixford,  3d,  miles  of  forest  in  one  great  sheet  of  flame,  sweeping  everything  in  its  course; 
roar  oomd  be  heard  for  several  miles;  great  loss  at  the  oil  wSls;  21  tanks  and  140,000 
barrels  of  crude  oil  destroyed.  Rome,  3d,  fires  still  continue  along  the  Watertown  and 
Ogdensburgh  Railroad  and  the  Midland  Railroad;  railroad  ties,  fences,  telegraph  poles, 
and  bridges  have  been  destroyed.  Saint  Johnsville,  3d,  fires  raging  over  thousands  of 
acres  to  the  north  of  station,  and  the  smoke  is  so  dense  that  it  is  impossible  to  dis- 
tinguish objects  at  a  distance  of  200  yards.  Utica,  3d,  smoke  so  dense  that  all  business 
was  for  a  time  interrupted;  objects  could  not  be  distinguished  a  distance  of  40  rods; 
railroad  engines  moved  slowly  along  the  tracks  and  all  communication  was  seriously  in- 
terrupted. Sanquoit,  3d,  woods  burning  on  all  sides;  great  destruction  to  timber  and 
farming  property.  New  York  Mills,  3d,  heavy  forest  and  brush  fures  to  the  /south;  air 
for  miles  about  filled  with  dense  smoke,  interrupting  business.  New  Hartford,  3d,  for- 
est fires  south  of  station;  great  destruction  of  fencing  and  timber.  Paris  HUl,  3d,  hun- 
dreds of  acres  of  forest  burned;  filres  still  raging.  Fort  Ann,  3d,  near  the  northwest  part 
of  the  town,  on  what  is  known  as  Buck  Mountain,  air  so  chaiged  with  smoke  that  every 
house  in  the  town  seemed  full  of  it.  Oswego  Falls,  20th,  hundreds  of  acres  of  swamp 
burning,  filling  the  air  with  dense  smoke  for  miles  around.  Pulaski,  19th,  one  house 
destroyed;  underbrush  and  stubble-fields  burning.  Pariah,  19th,  the  ''big  woods''  on 
fixe;  severed  faxm  buildings  destroyed.  Carthage,  19th,  terrible  destruction  of  feLcm 
property;  many  families  lost  everything;  the  countary  for  miles  is  swept  of  all  buildings 
and  every  species  of  vegetation;  men,  women,  and  children  sufleriug  severely  from  smoke 
and  loss  of  sleep,  having  fought  fire  night  and  day  for  the  past  two  weeks.  Carterville, 
19th,  fires  raging  terribly;  all  people  in  surrounding  country  have  goods  packed  ready 
for  flight.  Daysville,  19th,  great  destruction  of  timber.  Howardville,  19th,  woods  for 
mUes  about  on  fire;  several  bams  and  shanties  burned.  Orwell,  21st,  fifteen  fires  visi- 
ble at  one  time;  immcose  destruction  of  timber.  Kasoag.  17th,  fires  raged  incessantly 
for  the  past  fifteen  days;  railroad  company  lost  2,500  cords  of  wood;  smoke  so  dense 
that  railroad  traffic  has  been  suspended;  several  miles  of  tr«\ck  badly  damaged;  ties 
burned  from  under  the  rails  and  the  latter  warped  by  the  extreme  heat.  Constantia, 
17th,  town  gradually  burning  up;  extreme  loss  of  farm  and  hoiLsehold  property.  Cleve- 
land, 17th,  fires  raging  to  the  north  and  west  with  extreme  violence;  forests,  cord- wood, 
bams,  fences,  and  houses  destroyed  in  the  path  of  the  fire;  miles  and  miles  of  country 
converted  into  a  blackened  waste.  Mexico,  17th,  hundreds  of  acres  of  forest  burned 
over;  loss  on  farm  buildings  about  $5,000.  Hannibal,  17th,  numerous  fires  about  the 
town;  several  buildings  destroyed.  Pemisylvania:  Clarendon,  3d,  raging  with  great 
vehemence;  the  whole  oil  country  in  dangerj  railroad  companies  have  wreckers  on  duty 
day  and  night  fighting  the  fire.  Franklin,  Erie  County,  3d,  a  strip  of  country  five  miles 
long  and  one  mile  wide  burned  over,  destroying  hundreds  of  hay  and  wheat  stacks,  sev- 
eral houses,  and  many  outbuildings;  loss  on  buildings  over  $30,000,  while  that  on  crops 
and  timber  cannot  be  estimated.  UUHi:  Salt  Lake  City,  3d,  4th,  in  mountains.  Mon- 
tana:  Superior  City,  14th,  15th. 

Foggy  or  smoky  atmosphere. — ^This  condition  of  the  atmosphere  became  quite  general 
from  the  1st  to  the  10th  over  that  portion  of  the  United  States  included  between  the 
meridians  of  67^  and  87^  W.  and  the  40th  and  45th  parallels.  It  reached  an  unusual 
cidmination  in  density  on  the  6th  in  the  eastern  portion  of  the  Middle  Atlantic  States 
and  throughout  New  England,  where  it  interrapted  the  prosecution  of  business  to  such 
a  degree  as  to  compel  the  necessity  of  artificial  light  in  the  fibctories,  stores,  and  other 
similar  places.     It  will  be  seen  upon  referring  to  the  paragraph  headed  ' '  Prairie  and 
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Fdrcfit  Fires, '*  that  their  destructive  violence  throughout  northern  Michigan  and  por- 
tions of  Canadi^  has  perhaps  never  been  exceeded  and  that  the  intensity  of  the  accompa- 
nying smoke  was  simply  dreadiul.  On  this  day  southwesterly  winds  prevailed  from 
Tenntiteee  northward  to  Lake  Superior  and  thence  eastward  to  the  Canadian  maritime 
provinces,  and  smoke  was  reported  as  far  south  as  Knoxville,  westward  to  Milwaukee, 
northward  to  Hockli£fe,  Canada,  and  eastward  to  New  Brunswick.  To  show  the  progress 
eastward  of  this  element  in  the  atmosphere  it  is  necessary  to  traoe  the  movement  of  low- 
pressure  areas  over  Canada  and  northern  New  England,  and  watch  the  accompanying 
change  in  wind  directions.  With  the  prevalence  on  the  1st  of  a  low-pressure  area  (0.20 
to  0.50  inch  below  the  normal)  over  the  Middle  Atlantic  States  and  New  England,  ac- 
companied by  south  to  southWest  winds,  smoke  was  reported  from  nearly  every  station 
between  Detroit  and  Eastport,  and  as  far  north  as  Rockliffe.  By  afternoon  of  the  2d  the 
low  area  had  jiassed  off  the  Nova  Scotia  coast,  followed  over  New  England  by  winds 
shifting  to  north  and  northeast  and  a  complete  clearing  away  of  the  smoke.  During  the 
3d  smoke  was  only  reported*  from  Western  Canada  and  the  Lower  Lake  region.  By  after- 
noon of  the  4th,  through  the  influence  of  an  approaching  area  of  low  pressure  over  Can- 
ada,  the  winds  again  shifted  to  southerly  in  the  Middle  Atlantic  States  and  eastern  New 
England,  followed  by  the  reappearance  of  smoke  as  far  north  as  RockUffe  and  eastward 
to  Mount  Washington.  As  the  area  continued  its  eastward  movement  over  northern 
Canada  the  winds  shifted  to  the  west,  driving  the  smoke  eastward,  so  that  by  the  morn- 
ing of  the  6th  the  latter  covered  the  whole  of  New  England  except  Maine.  During  the 
momiiig  of  the  7th  it  reached  New  Brunswick,  extending  thence  southwestward  to  Lake 
Michigan.  By  morning  of  the  8th  the  low  pressure  previously  referred  to  passed  off  the 
Nora  Sootia  coast,  followed  over  New  England  by  winds  shiftaiig  to  north  and  northwest 
and  a  disappearance  of  the  smoke,  stations  generally  reporting  clear  or  portly  cloudy 
weather.  The  following  collection  of  data,  referred  to  States,  shows  to  some  extent  the 
intensity  and  peculiar  effects  of  the  phenomenon:  Canada :  Montreal,  6th,  7th,  very  dense 
smoka  Connecticut:  Norwich,  6th,  gas  in  many  places  of  business  lighted  at  midday. 
In  some  of  the  Cape  towns  cattle  ces»ed  feeding  and  hens  went  to  rooet.  Putnam,  6th, 
lamps  lighted  at  midday,  schools  closed,  and  business  generally  suspended  except  where 
gas  or  lamps  were  used.  Woodstock,  6th,  during  most  of  the  day  business  catried  on  by 
&e  aJd  of  gas  or  lamps;  schools  closed.  Hartford,  6th,  business  generally  suspended; 
houses  lighted  by  gas  or  lamps  during  the  day;  atmosphere  of  a  yellowish  cast.  Massor 
ekuaetts:  Boston,  6th,  a  reoAarkably  yellow  condition  of  the  atmosphere  began  to  form 
about  5  a.  m.,  composed  partly  of  fog,  but  mostly  of  smoke,  occupying  the  elevated  re- 
gions of  the  atmosphere;  no  unusual  smell  accompanied  the  phenomenon.  The  air  was 
loaded  with  dampness,  and  the  breeze  was  so  gentle  that  for  several  hours  the  smoke 
arising  from  the  city  and  factories  hung  about  the  lower  strata  of  air,  passing  very  slowly 
seaward  and  occasionally  rising  to  a  sufficient  altitude  to  intensify  the  i>eculiar  darkness. 
At  times  the  glare  of  this  peculiar  condition  of  the  sky  was  very  painful  to  the  eyes,  and 
in  the  open  air  all  brilliant  colors,  and  particularly  those  in  direct  contrast  with  yellow, 
appeared  under  very  strange  hues.  Grass  turned  dark  and  dull,  and  delicately  colored 
flowers  faded  until  their  colors  became  blended.  Stars  were  visible  in  the  zenith  at  8 
a.  m.  Dukes  Island,  Nantucket,  afid  Cape  Cod,  6th,  reported  darkness  during  most  of  the 
day  as  very  marked,  seriously  affecting  business,  except  where  lamps  were  made  use  of. 
Springfield,  6th,  day  opened  vrith  a  dense  fog  suspended  at  a  considerable  elevation; 
there  appeared  to  be  present  with  the  fog  a  peculiar  substance,  giving  to  the  whole  mass 
a  strange  yellow  color.  The  color  of  surrounding  objects  was  remarkably  affected. 
Spectrum  analysis  revealed  the  fact  that  the  blue  end  of  the  spectrum  as  far  as  and  in- 
cluding the  violet  was  almost  entirely  absent.  The  phenomenon  had  a  strange  effect 
upon  gas-lights,  giving  them  the  appearance  of  small  electric  lights,  while  the  latter  had 
a  blue  color.  It  was  perfectly  calm  most  of  the  day  and  the  humidity  was  very  high. 
Fall  River,  6th,  9  a.  m.,  stores  and  residences  lighted;  in  all  the  mills  and  factories  lights 
were  burned;  public  schools  were  closed.  North  Adams,  6th,  mills  and  stores  were 
lighted  during  the  forenoon;  about  11  a.  m.  air  grew  clearer,  and  by  noon  the  sun  shone 
like  a  brilliant  pink  ball ;  for  a  time  the  heat  was  very  oppressive.  In  some  of  the  neigh- 
boring towns  the  female  mill  operatives  became  so  frightened  by  the  peculiar  api>eanuice 
that  they  stopped  work  and  fled  to  their  homes;  streets  were  crowded  Avith  excited  peo- 
ple, who  believed  that  the  **day  of  judjgmenf  was  at  hand.  Salem,  6th,  no  such  at- 
mospheric peculiarity  since  the  famous  dark  day  of  May  19,  1780;  all  stores  on  Essex 
street  brilliantly  lighted  at  noon,  also  the  great  mills  of  the  Naumkea^;  Steam  Cotton 
Company.  Lynn,  6th,  many  factories  closed  early  in  the  aflemoon;  busmess  quite  gen- 
erally suspended.  Michigan:  Port  Huron,  1st;  heavy  fog  at  daybreak;  during  the  day 
lower  atmosphere  fiUed  with  dense  smoke,  which  continued  on  the  following  dates:  2d, 
3d,'  6th  to  8th,  10th,  21st.  New  Hampshire:  Nashiui,  6th,  in  the  mom- 
ing  artificial  light  was  necessary  for  all  kinds  of  outdoor  bosineas;  gaa- 
lij^t  had  the  appearance  of  an  electric  light,  and  grass  and  foliage  were 
of  a  blight  green  hue.     Hanover,  6th,  in  the  morning  the  sky  overhead  was  of  a  light 
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oUye,  shading  off  nil  around  to  a  decided  green  at  the  horixon.  The  li^t 
was  of  a  pronounced  yellowish  green,  intensifying  the  green  color  of  the  grass,  trees,  &c, 
whilehoosespaintedwhiteshowedmoredistinctlyayellowishhne.  Contoocookville,  0th, 
lamps  were  Ugh  ted  at  midday;  schools  were  dosed  and  business  generally  suspended. 
iVeia  York:  Albany,  6th,  5  a.  m.,  a  few  stratus  donds  in  the  lower  atmosphere,  together 
with  what  appeared  to  be  light  smoke,  the  latter  gradually  increased  in  density  until 
7.30  a.  m.  when  the  entire  heavens  were  hidden  and  from  8  to  9.40  a.  m.  it  was  so  dark 
that  artificial  light  was  necessary  to  enable  business  to  be  transacted.  The  color  of  the 
atmosphere  was  yellow  or  light  brown  as  the  density  of  the  smoke  appeared  to  increase  or 
decrease  and  a  remarkable  effect  was  produced  on  all  objects  upon  the  earth^s  surface. 
Grass  and  all  objects  of  green  color  were  made  to  appear  unusually  bright,  while  blue 
was  changed  to  purple  or  pink.  The  smoke  did  not  extend  immediately  to  the  earth's 
surface,  but  hung  as  a  cloud  of  low  elevation.  No  smell  of  smoke  was  detected  at  any 
time;  the  sky  became  clear  at  11.30  a.  m.  Tennessee:  KnoxviUe,  7th,  peculiar  haze 
through  which  the  reflected  light  of  the  sun  gave  strange  effect  to  various  objects.  New 
-Jersey:  Freehold,  8th,  very  smoky  all  day;  sun  could  be  seen  with  naked  eye  without 
pain;  at  night  moon  very  red.  North  Carolina:  Weldon,  7th,  sun  in  early  morning  ob- 
4scured  by  a  peculiar  haze  in  the  atmosphere,  through  which  the  light  shone  with  a  per- 
fect pink  color,  a  condition  which  it  maintained  all  day.  The  light  when  passing 
iihrough  a  door  or  window  cast  a  purple-colored  shadow  on  the  floor;  8th,  similar  con- 
ditions prevailed;  smoke  more  dense;  by  2  p.  m.  sun  entirely  obscured.  Rhode  Island: 
Providence,  B.  I.,  6th,  supply  of  gas  gave  out  early  in  the  afternoon  and  the  whole  city 
was  left  in  almost  complete  darkness.  Block  Island,  6th,  day  very  dark,  atmosphere  of 
■a  yellowish  hue.  Point  Judith,  6th,  densely  foggy  until  10  a.  m.,  when  the  atmosphere 
4)S8umed  a  yellowish  tinge  and  was  perfectly  calm;  surrounding  objects  appeared  as  if 
viewed  through  colored  glass  and  nrtifldal  light  became  necessary  in  order  to  perform 
work  in-doors.  Phenomenon  continued  until  4  p.  m.,  after  which  it  gradually  dissi- 
pated. Newport,  6th,  very  dense  fog  in  the  morning,  which,  at  about  10  a.  m.,  changed 
to  a  yellowish  color  and  lifted  a  short  distance  above  the  earth's  surface.  This  peculiar 
<;loud  increased  in  density  and  the  color  become  a  deeper  yellow ;  sometimes  it  was  tinged 
with  a  i>ale  green  or  light  brown.  Grass  and  trees  were  of  a  deeper  green  color  and  sun- 
flowers appeared  to  be  white.  From  1.30  to  4.30  p.  m.,  artificial  light  was  necessary  to 
the  performance  of  business;  at  5  p.  m.,  it  gradually  grew  lighter;  8  p.  m.,  moon  came 
out  very  red,  but  in  the  course  of  an  hour  assumed  its  natural  appearance;  air  calm  most 
of  the  day.  Vermont:  Bellows  Falls,  6th,  so  dark  that  at  the  hotels  and  private  resi- 
-dences  breakfast  and  dinner  were  partaken  of  by  lamp-light;  offices  and  stores  were 
lighted  and  lamps  were  used  in  rsolroad  trains.  The  sun  shone  quite  bright  in  the 
4itlemoon. 

Sunsets, — The  characteristics  of  the  sky  at  sunset  as  indicative  of  fair  or  foul  weather 
for  the  succeeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations. 
Keports  from  181  stations  show  5,398  observations  to  have  been  made,  of  which  22  were 
reported  doubtful;  of  the  remainder,  5,376,  or  84.6  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  spots. — ^Th "  following  record  of  observations,  made  by  Mr.  D.  P.  Todd,  assistant^ 
has  been  forwarded  by  Prof.  S.  Newoomb,  United  States  Navy,  Superintendent,  Nautical 
Almanac  Office,  Washington,  D.  C. :  , 
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Hr.  H.  D.  Qowej,  at  North  Lewifibarg,  Ohio,  rteports:  eon  spots  were  observed  od 
every  clear  day  daring  the  month:  they  were  most  numerous  ox^  the  Ist  and  19th;  the 
largest  were  observed  during  last  of  month.  Mr.  David  Trowbridge,  atWaterbuigh,  N. 
T.,  reports  as  follows:  1st,  3  groups,  15  spots;  3d,  2  groups,  7  spots,  dense  fog  interfered 
with  observation;  4th,  1  group,  4  spots,  1  group  disappeared  by  rotation;  5th,  2  groups, 
5  spots,  a  new  group  of  2  spots  has  disappeared;  6th,  4  groups,  5  spots,  2  new  groups; 
7th,  2  groups,  5  spots,  2  groups  observed  on  5th,  disappeared;  10th,  1  group,  3  spots; 
12th,  4  groups,  12  spots,  1  new  group  near  west  side,  must  have  arisen  since  the  10th,  1 
app&ured  by  rotation,  and  the  appearance  of  a  third  group  is  not  accounted  for;  13th,  4 
groups,  same  as  observed  on  12th,  15  spots;  14th,  4  groups,  13  spots,  1  large  spot  has 
disappeared;  15th,  4  groups,  9  spots;  16th,  1  group,  4  spots,  H  groups  have  disappeared 
by  rotation,  and  one  gone  out;  17th,  1  group,  4  spots,  same  as  16th;  18th,  1  group,  7 
spots;  19th,  2  groups,  5  spots,  1  new  group  appeared  by  rotation,  faculae  near;  2l8t,  2 
groups,  4  spots,  same  as  observed  on  19th;  22d,  2  groups,  2  spots;  23d,  2  groups,  2  spots, 
same  as  observed  on  22d;  25th,  1  group,  2  spots,  the  west  group  has  disappeared  by  ro- 
tation; 26th,  2  groups,  3  spots,  1  new  group  has  appeared  by  rotation;  28th,  29&,  2- 
groups,  2  spots,  same  as  observed  on  26th;  30th,  3  groups,  3  spots,  1  new  group  hasaiiaen 
near  middle  of  disk. 

Meteors. — Prescott,  Ariz.,  8th,  remarkably  brilliant;  was  observed  falling  ftom  a  point 
in  southwestern  Heavens,  about  30^  above  the  horizon;  it  moved  in  a  westerly  direction 
and  left  in  its  trail  a  train  of  sparks  resembling  those  emitted  from  an  exploded  rocket. 
North  Platte,  Nebr.,  26th,  7.20  p.  m.,  seen  in  northwestern  sky;  it  left  a  trail  of  whit^ 
and  light-bluish  color,  and  exploded  into  three  distinct  fragments.  Davenport,  Iowa,  24th, 
11  p.  m.,  very  brilliant.  Burlington,  24th,  9.25  p.  m.,  having  the  appearance  of  a  signal 
rocket ;  color,  bluish  white  with  dark  blue  near  center ;  exploded  and  left  a  track  of  deep  crim- 
son. Somerville,  N.  J.,  13th,  9  p.  m.,  in  the  west,  descended  slowly  vnth  a  curve  and 
exploded  like  a  rocket.  Hector,  N.  Y.,  13th,  in  apx>earance  about  the  size  of  the  fhU 
moon,  appeared  in  the  southern  heavens,  moved  downward,  leaving  heavy  trail  of  light 
and  illuminated  the  whole  heavens;  flight  lasted  six  seconds. 

Polar  bands* — ^Portland,  Oeg.,  3d  and  7th;  Mobile,  9th;  New  Corydon,  Ind.,  2d,  8th, 
14th,  )8th,  and  2l8t;  Clinton,  La.,  9th;  Guttenbur^,  Iowa,  17th  and  18th;  Yatea 
Center,  Kans.,  7th,  12th,  13th,  28th,  and  30th;  Gardiner,  Me.,  17th  and  28th;  Thom- 
ville,  Mich.,  14th;  Fayette,  Miss.,  Ist,  6th,  9th;  Auburn,  N.  H.,  29th;  Wytheville, 
Va.,  19th. 

Earthquakes. — ^Angel  Island,  18th,  5.15  p.  m.,  slight  shock.  San  Frandsoo,  18th,  6.20 
p.  m.,  severe  shock,  vibration  firom  west  to  east;  duration  five  seconds;  no  damage  re- 
ported other  than  sUght  breakage  to  crockery. 

Sandstorms. — Wiimemucca,  ^d;  Brackettville,  Tex.,  4th  and  5th;  Fort  Yuma,  17th 
and  26th. 

Fubliflhed  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig.  andBvL  Maj.  Oen^l,  Chief  Siffnai  Officer,  U.3.A. 
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INTEODXJCnON.       , 

In  preparing  this  Beview  the  following  data,  received  up  to  November  20th,  have  been 
used,  viz,  the  r^olar  tri-daily  weather  charts,  containing  the  data  of  simultaneous  obser- 
vations token  at  133  Signal  Service  stations  and  15  Canadian  stations,  as  telegraphed  to 
this  office;  186  monthly  journals  and  161  monthly  means  from  the  former,  and  15  monthly 
means  fix>m  the  latter;  212  monthly  registers  from  voluntary  observers;  55  monthly  ro- 
isters from  United  States  Army  post  surgeons;  marine  records ;  international  simultaneous 
observations;  monthly  reports  from,  the  local  weather  services  of  Iowa,  Nebraska,  and 
Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts;  spe- 
cial reports. 

BABOMETBIC  PBSSSimS. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  October,  1881,  is  shown  by  isobaric  lines  (in  black)  upon  Chart  No.  II. 
*nie  area  of  lowest  pressure  covering  as  it  does  the  Canadian  maritime  provinces  probably 
results  from  a  translation  northeastward  of  the  area  of  low  for  September,  embracing  at 
that  time  the  Upper  Mississippi  Valley.  Over  the  interior  of  l3ie  oonntzy  east  of  the 
Mississippi  the  pressure  has  rapidly  increased  during  the  month,  and  th^  area  of  highest 
(abnoTzmdly  high)  pressure  covers  the  South  Atlantic  States.  Compared  with  the  past 
month  the  pressure  is  eveiywhere  higher  except  in  the  Canadian  maritime  provinces, 
where  the  most  decided  fall  of  the  month  has  occurred.  The  region  of  greatest  increase 
embraces  that  portion  of  the  country  from  t^e  Arkansas  River  northwa^  to  the  British 
PomooBions. 

Departures  from  the  normal  wbusfw  the  mmth. — Compared  with  the  means  for  previous 
years,  the  mean  pressure  for  the  present  month  is  everywhere  above  the  normal  east  of 
the  90th  meridian,  the  increase  varying  from  0.04  to  0.12  inch.  Throughout  the  Rocky 
Mountain  slopes,  in  t^e  Lower  Missouri  Valley,  and  in  the  central  portion  of  the  Upper 
Mississippi  Valley,  the  pressure  is  from  1.01  to  0.06  inch  below  the  noLmal,  the  barometer 
having  been  slow  to  recover  firom  the  marked  deficiencies  of  these  regions  during  Sej^^tem- 
ber.  In  the  Plateau  regions,  South  Pacific  and  North  Pacific  Coast  regions,  other  areas 
of  deficiency  exist  ranging  from  0.01  to  0.13  inch,  being  most  marked  in  the  Middle 
Plateau.  Stations  reporting  a  normal  condition  are  Shreveport,  Memphis,  Saint  Louis, 
and  Keokuk. 

Barometric  ranges. — The  range  of  pressure  for  the  month  has  generally  varied  from  0.5 
to  1.0  inch,  and  in  the  extremes  from  0.24  inch  at  San  Diego  to  1.2  inches  at  Yankton 
and  1.26  inches  on  summit  of  Mount  Washington.  Throughout  the  several  districts  the 
monthly  barometric  range  varied  as  follows:  New  England,  from  1.13  inches  at  Albany, 
Thatcher's  Island,  and  Burlington  to  1.26  inches  on  summit  of  Mount  Washington;  Mid- 
dle Atlantic  States,  0.9  at  Lynchburg  to  1.13  at  Sandy  Hook;  South  Atlantic  States,' 
0.49  at  Jacksonville  to  0.95  at  Norfolk;  Eastern  Gulf  States,  0.5  at  Pensacola  to  0.57  at 
Atlanta ;  Florida  Peninsula,  0. 36  at  Key  West  to  0. 46  at  Cedar  Keys ;  Western  Gulf  States, 
0.47  at  Castroville  to  0.77  at  Fort  Gibson;  Tennessee  and  the  Ohio  Valley,  0.55 at  Nash- 
ville to  0.89  at  Morgantown;  Lower  Lake  region,  0.8  at  Sandusky  to  1.05  at  Oswego; 
Upper  Lake  region,  0.86  at  Port  Huron  to  1. 17  at  Duluth ;  Upper  Mississippi  Valley,  0. 67 
at  Cairo  to  1.12  at  La  Crosse;  Missouri  Valley,  0.87  at  Fort  Bennett  to  1.20  at  Yankton; 
extreme  Northwest,  1.01  at  Fort  Buford  to  1.19  at  Moorhead;  Northern  Slope,  0.61  at 
Cheyenne  to  0.91  at  Fort  Keogh;  Middle  Slope,  0.66  at  Denver  to  0.91  at  Dodge  City; 
Southern  Slope,  0.46  at  Stockton  to  0.73  at  Jacksborough;  liio  Grande  VaUey,  0.49  at 
Eagle  Pass  and  Laredo  to  0.98  at  Rio  Grande;  Southern  Plateau,  0.31  at  Tucson  to  0.42 
at  Yuma;  Middle  Plateau,  0.44  at  Winnemucca  to  0.56  at  Salt  Lake  City;  Northern 
Plateau,  0.51  at  Eagle  Rock  to  0.75  at  UmatUla;  North  Pacific  coast,  0.79  at  Rosebui^g 
to  0.95  at  Olympia;  Middle  Pacific  coast,  0.51  at  Sacramento  to  0.61  at  Red  Bluff;  South 
Pacific  coast,  0.24  at  San  Diego  to  0.48  at  VisaUa. 

Areas  of  high  barometer. — There  has  been  a  general  excess  of  atmospheric  pressure  east 
of  the  Mississippi  River  and  a  general  deficiency  west  of  the  100th  meridian.     The  greatest 
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excess  is  noted  in  Minnesota,  the  Lake  legion,  and  New  England.  Associated  with  this 
distribntion  of  pressnie  it  is  deserving  of  remark  that  oontraiy  to  the  nsoal  rnle  there 
was  a  general  excess  of  temperatore  in  the  regions  which  had  a  pressure  above  the  mean 
and  a  deficiency  in  temperature  in  the  regions  where  the  pressure  was  below  the  mean. 
Only  five  high  areas  have  merited  description,  all  of  which  occurred  before  the  20th  of 
the  month. 

No.  I. — On  the  2d  there  was  a  decided  rise  in  pressure  in  Manitoba  and  Dakota.  On 
the  3d  the  barometer  continued  rising,  the  highest  readings  reported  were:  Fort  Buford, 
30.57  or  0.5  inch  above  the  normal,  Fort  Stevenson,  30.51  or  0.45  inch  above  the  normaL 
On  the  4th  the  observed  pressures  remained  highest  in  Dakota;  the  northern  portion  of 
that  Territory  being  in  general  more  than  one-half  inch  above  the  normal.  On  the  5th 
the  high  area  ^os  rapidly  transferred  to  the  southeastward.  At  the  end  of  that  day  the 
isobar  of  30.4  included  the  country  from  the  Upper  Lake  region  and  Upper  Mississippi 
Valley  to  the  Middle  Atlantic  and  Carolina  coast.  On  the  6th  the  highest  area  was  in 
the  Middle  Atlantic  States;  the  highest  pressures  reported  were,  Philadelphia,  30.52; 
Baltimore.  Washington,  and  Lynchburg,  30.54;  Norfolk  and  Charlotte  30.51.  On  the 
7th  and  8th  the  pressure  remained  highest  in  the  South  Atlantic  and  East  Gulf  States, 
while  a  slight  depression  was  moving  across  Canada  from  Manitoba  to  the  Gulf  of 
Saint  Lawrence.  In  connection  with  this  high  area,  frosts  were  reported  on  the  morning 
of  the  5th,  from  the  Lake  region,  Middle  States,  and  New  England,  and  on  the  morning 
of  the  6th,  from  the  Lower  Lake  region  and  Middle  and  Atlantic  States. 

No.  II. — On  the  8th  there  was  s(  great  rise  in  pressure  in  Dakota  and  Manitoba.  On 
the  9th  the  high  area  continued  nearly  stationary  in  position,  and  the  highest  readings 
reported  were  as  follows:  Fort  Buford,  30.62;  Fort  Garry,  30.63;  Saint  Vincent,  30.63. 
On  the  10th  the  high  area  moved  over  the  Lake  region,  and  on  the  11th  was  tnuisfeired 
to  the  Middle  Atlantic  States,  where,  at  the  morning  report,  the  isobar  of  30.6  indnded 
Albany,  Baltimore,  and  Washington.  On  the  12th  and  13th  the  highest  pressure  moved 
into  the  South  Atlantic  States  during  the  passage  of  low  area  No.  I  over  the  Lake  region. 

No.  III. — On  the  12th,  in  rear  of  low  area  No.  I,  the  barometer  rose  very  rapidly  in 
the  extreme  Northwest,  ^e  isoba^  of  30.6«inoluding  nearly  all  of  Dakota  and  Montana. 
On  the  13th  the  high  area  extended  over  the  Lake  region,  accompanied  by  high  winds  on 
the  North  Atlantic  coast.  On  the  14th  the  high  area  was  transferred  to  New  England, 
and  on  the  15th  it  disappeared  before  the  advance  of  low  area  No.  II,  then  moving  over 
the  Lake  regiop. 

No.  IV.--On  the  15th,  following  the  passage  of  low  area  No.  II,  there  was  a  sharp  rise 
of  pressure  in  the  Northwest  which,  on  the  16th,  extended  over  the  Lake  region;  on  the 
17th  the  highest  barometer  was  transferred  beyond  the  maritime  provinces  and  Nova 
Scotia;  the  highest  barometer  reported  was  at  Farther  Point,  30.57,  or  0.6  inch  above  the 
normal. 

No.  V. — The  barometer  rose  quite  rapidly  in  the  Northwest  on  the  17th  in  rear  of  low 
area  No.  III.  On  the  18th  the  rise  extended  over  the  Upper  Lake  region  and  the  Ohio 
Valley.  On  the  19th  the  high  area  was  transferred  to  the  New  England  coast,  and  then 
disapx>eared  in  advance  of  low  area  No.  IV. 

Areas  of  low  barometer, — The  tracks  of  the  centers  of  six  areas  of  low  barometer  have 
been  charted  for  this  month.  One  only — No.  I — is  traced  from  the  Pacific  coast. 
Three — Nos.  II,  III  and  VI — developed  in  the  Rocky  Mountain  region.  Two — ^Nos.  I 
and  II — exhibited  great  energy  in  the  Lake  region.  One — No.  Ill — developed  great 
energy  on  the  New  England  coast.  The  month  is  remarkable  firom  the  fact  that  no  storm 
center  passed  along  the  Gulf  coast  or  the  Atlantic  coast  south  of  New  York,  which  prob- 
ably accounts  for  the  deficiency  in  rainfall  noted  in  the  Middle  Atlxmtic,  South  Atlantic, 
and  East  Gulf  States. 

No.  I. — On  the  10th  a  depression,  unaccompanied  by  rain,  crossed  California  in  an 
easterly  track,  and,  moving  with  great  rapidity,  was,  at  the  ITp.  m.  report  of  the  11th, 
central  in  the  Upper  Mississippi  Valley.  On  the  12th  the  low  area  crossed  the  Upper 
Lake  region,  and,  moving  up  the  Saint  Lawrence  Valley,  it  disappeared  on  the  13th 
beyond  the  limits  of  the  chart.  On  the  11th,  12th,  and  13th  abundant  rains  fell  in  thei 
Northwest,  Lake  region  and  Saint  Lawrence  Valley.  Cautionary  signals  were  ordered 
on  the  10th  for  Lakes  Superior  and  Michigan;  on  the  11th  for  Lakes  Huron,  Erie,  and 
Ontario.  These  signals  were  generally  justified  by  the  following  maximum  velocities: 
Duluth,  26  NW. ;  Escanaba,  26  S. ;  Milwaukee,  32  S. ;  Grand  Haven,  36  S. ;  Alpena,  25 
S. ;  Port  Huron,  30  N. ;  Detroit,  29  S. ;  Toledo,  28  SE. ;  Sandusky,  32  S. ;  Cleveland,  27 
S.;  Erie,  29  S.;  Rochester,  34  SW.;  Oswego,  26  NE. 

No.  II. — On  the  12th  and  13th  the  pressure  was  low  in  Nevada  and  Utah  preceding  the 
dcTelopment  of  a  center  of  depression.  On  the  14th  the  low  area  moved  into  the  Lower 
Missouri  Valley.  On  the  15th  the  center  of  depression  advanced  with  increasing  energy 
-and  great  rapidity  over  Lakes  Michigan  and  Huron  to  the  mouth  of  the  Saint  Lawrence. 
Oaationary  signals  were  ordered  for  this  storm  at  all  the  lake  ports.    The  following  are 
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the  maziinnm  wind  velocities  reported:  Marquette,  28  NW. ;  Milwaukee,  34  W. ;  Grand 
Haven,  36  S.;  Alpena,  28  8.;  Port  Huron,  30  8W.;  Detroit,  27  SW.;  Toledo,  28 -8 W. ; 
Sandusky,  36  8W.;  Qeveland,  34  SW.;  BuffiJo,  26  SW.;  Rochester,  28  SW.  Caution- 
ary signids  were  also  displayed  for  this  storm  on  the  Atlantic  coast  from  Eastport  to  New 
York.  The  following  maximum  velocities  were  reported:  Eastport,  25  W. ;  Boston,  25 
W. ;  Thatcher's  Island,  31 S. ;  Wood's  HoU,  38  SW. ;  Newport,  30  SW. ;  New  Shoreham, 
26  SW. 

No.  III. — ^The  fall  in  pressure  and  circulation  of  the  winds  in  Nebraska  and  Kansas 
on  the  16th  indicated  the  development  of  a  storm  center  in  that  region.  On  the  17th  the 
depression  moved  across  the  Northwest  and  the  Upper  Lake  region.  On  the  18th  over 
the  Lower  Lakes  and  New  England.  Cautionary  signals  were  displayed  on  the  Upper 
Lidces  and  Lake  Erie  on  the  17th,  but  in  the  Upper  Lakes  the  storm  displaced  but  slight 
energy.  On  Lake  Erie  the  following  maximum  velocities  were  reported:  Detroit,  30  W. ; 
Sandusky,  30  NW. ;  Cleveland,  27  NW. ;  Erie,  26  NW.  On  the  Atlantic  coast:  Thatch- 
er's Island,  42  NW. ;  Boston,  26  NW. ;  Wood's  HoU,  36  NW. ;  Newport,  26  NW. ;  New 
Shoreham,  36  N. ;  Sandy  Hook,  44  N. ;  Bamegat,  35  N W. ;  Capo  May,  43  NW. ;  Break- 
water, 44  NW.;  Chincoteagae,30NE.;  Cape  Henry,  40  NW. ;  Kitty  Hawk,  44  NE. ;  Hat- 
teras,  36  NE.  It  will  be  noted  that  the  high  winds  reported  on  the  Atlantic  coast  oc- 
curred after  liie  passage  of  the  storm  center  and  therefore  are  to  be  associated  with  the 
risizig  barometer  which  succeeded  the  low  area. 

No.  lY. — On  the  19th  a  depression  of  slight  energy  moved  in  an  easterly  track  as 
charted  over  the  Upper  Lake  region  into  the  Province  of  Ontario.  Cautaonary  signals 
were  ordered  for  the  ports  in  the  Upper  Lakes,  but  they  were  not  justified. 

No.  y. — On  the  22d  the  barometer  was  low  and  slowly  falling  in  the  Southwest.  At 
the  morning  report  of  the  23d  a  depression  had  developed,  central  in  Indian  Territory. 
During  the  day  the  storm  center  moved  in  a  northeasterly  track  into  Indiana.  On  the 
24th  it  advanced,  with  diminished  enei^,  over  the  Lower  Lake  region,  and  on  the  25th 
moved  across  New  England.  The  cautionary  signals  ordered  for  this  storm  on  Lakes  Erie 
and  Ontario  were  not  justified. 

No.  YI. — On  the  25th  and  26th  there  was  a  gveat  barofbetric  depression  central  in  Wash- 
ington Territory,  Oregon,  and  Idaho,  which  extended  east  of  the  Kocky  Mountains.  On 
the  27th  a  new  center  of  depression  appeared  to  be  well  defined  in  Colorado  and  New 
Mexico.  During  the  day  it  moved  slowly  to  the  northeast,  exhibiting  but  slight  energy. 
On  the  28th  the  storm  center  advanced  into  Minnesota  and  on  the  29th  it  passed  over  the 
lAke  Superior  region  beyond  the  limits  of  the  chart.  This  storm  did  not  develop  any 
special  energy.  Cautionary  signals  were  displayed  on  Lakes  Superior,  Michigan,  and 
Huron  and  lor  the  western  ports  of  Lake  Erie.  Ilie  following  maximum  winds  were  re- 
ported: Duluth,  30  W. ;  Alpena,  28  SE. ;  Detroit,  27  8. ;  Sandusky,  27  8. ;  Cleveland,  29 
8.  It  will  be  noted  that  more  storm  energy  was  exhibited  on  Lake  Erie  than  near  the 
track  of  the  center  of  low  area. 

Hurricane  at  ManzaniUa^  Mexico, — October  27th,  3p.  m.,  strong  gale  from  the  NE.,  barom- 
eter fell  rapidly  ftom  29. 1  to  28. 0.  At  about  4. 50  p.  m.  the  gale  increased  to  a  hunicane, 
the  center  of  which  struck  Manzanilla  with  terrific  force  and  terrible  disaster.  28th, 
7.60  a.  m.,  there  was  a  lull  in  the  storm  of  about  ten  minutes  duration,  when  the  wind 
suddenly  changed  to  the  SW.  with  hurricane  force.  Every  building  in  the  city  without 
an  exception  was  completely  destroyed,  entailing  a  loss  in  &e  aggregate  of  over  $500,000. 
In  the  harbor  there  were  present  at  the  time  of  storm  one  ship,  two  barks,  two  schooners, 
together  with  several  lighters  and  small  boats.  All  the  vessels  except  one  bark  were 
a  total  loss. 

im'ERKATIOXAL  MBTBOBOLOGY. 

International  Charts,  Nos.  lY  and  Y,  accompany  the  present  Review.  The  former  is 
published  for  Augost,  1879,  and  continues  the  series  of  this  chart  commenced  in  Janu- 
ary^ 1877.  Chart  No.  Y  is  prepared  for  the  month  of  October,  1879,  and  continues  the 
series  of  this  chart  commenced  in  November,  1677.  It  will  be  observed  that  the  num- 
bers of  these  charts  have  been  changed,  being  one  less  in  each  case.  This  modification 
affects  only  the  numerical  value  ana  not  the  character  of  the  charts,  having  been  done 
because  of  the  discontinuance  some  time  since  of  the  old  Chart  No.  lY. 

Chaart  No,  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of 
the  wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  monUi 
of  August,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the  Southern  Hem- 
isphere. Two  areas  of  low  pressure^  (29.70)  are  shown  upon  the  chart  for  l^e  present- 
month,  one  situated  over  the  Atlantic  Ocean  just  south  of  Iceland,  running  eastward  to* 
include  Scotland  and  westward  to  the  35th  parallel;  the  other  area  embraces  southwest- 
em  Siberia.  Tke  isobar  of  29. 8,  commencing  near  65°  N. ,  55°  W. ,  passes  southeastward, 
reaching  the  50th  parallel  near  the  meridian  of  30°  W.,  thence  eastward  along  that  pai^ 
allel  to  10°  W.,  where  its  course  changes  to  NE.,  reaching  the  Baltic  near  Wisl^;  at  this- 
point  it  turns  to  the  N.,  curving  around  the  Gulf  of  Bothnia  to  the  west  and  passing 
thence  eastward  to  the  White  ^;  firom  this  locality  the  isobar  runs  sontiiwestward  to 
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near  tlie  Black  Sea,  thence  eastward  to  the  Caspian,  where  it  carves  again  to  the  south- 
west,  reaching  Ihe  Mediterranean  north  of  Beirut.  This  disposition  of  pressure  places  the 
western  half  of  Russia  and  the  whole  of  Asia,  except  scattering  coast  stations,  within  the 
area  of  29.8.  It  will  he  seen  that  upon  leaving  the  eastern  coast  of  Asia  the  pressure 
gradually  rises,  being  about  29.9  over  the  Japan  Islands.  If  we  may  be  allowed  to  base 
judgment  upon  the  reports  of  isolated  stations  between  the  parallels  of  60°  and  70°  N., 
it  is  safe  to  conclude  that  the  area  of  29. 8  surrounds  the  Arctic  Ocean.  The  pressure  over 
the  United  States  nowhere  falls  below  29.9,  except  in  California,  where,  in  the  central 
portion  of  the  State  a  small  area  of  29. 8  probably  exists.  Over  British  India  the  pressure 
ranges  from  29.4  to  29.8.  The  area  of  highest  pressure  (30.2)  covers  a  veiy  irregular 
portion  of  the  ocean  southwest  of  the  Azores.  In  the  United  States  the  maximum  press- 
are  (30.0)  covers  the  Gulf  and  South  Atlantic  States,  Tennessee,  and  the  Ohio  Valley. 
In  Europe  the  barometer  is  everywhere  below  30.0  except  in  extreme  southwestern  France, 
northern  Spain,  and  in  Portugal.  The  extreme  mean  pressures  for  the  month  are  29.4 
(lowest)  at  Lahore  and  30.23  (highest)  at  Fonta  Delgado.  The  extreme  monthly  xange 
of  mean  pressure  is  0.83  inch,  which  is  0.05  inch  larger  than  August,  1877,  and  0.12 
inch  larger  than  August,  1878.  The  following  extreme  monthly  mean  temperatures  are 
given  in  Fahrenheit's  scale:  lowest,  Godthaab,  York  Factory,  and  Fort  -St.  Midiaels, 
45°;  Stykkisholm,  53°;  Moose  Factory,  57°;  Nikolaievsk  on  the  Amoor,  68°;  highest, 
Biskra,  102°;  Laghouat,  97°.2;  Saida,  91°.9;  Tebessa,  91°.8;  Lahore,  91°;  Beirut,  88°; 
Tashkend,  86°.  The  prevailing  direction  of  the  winds  over  the  United  States  was  south- 
west to  northwest  along  the  Middle  Atlantic  and  New  England  coasts,  in  the  Lake  re- 
gion and  over  the  Canadian  maritime  provinces;  northeasterly  along  the  South  Atlantic 
and  Gulf  coasts;  southerly  in  the  interior  and  westward  to  the  Pacific.  Over  the  Atlan- 
tic Ocean,  northeast  to  southeast  and  southwest  south  of  parallel  40°  N. ,  and  to  the  north- 
ward of  that  parallel  southwest  to  northwest.  Over  Europe,  south  to  west  in  Scandina- 
via and  the  British  Isles;  southwest  to  northwest  in  the  interior;  elsewhere  variable.  In 
Algeria  northerly.  In  Hindostan  westerly,  and  along  the  Asiatic  coast  southwesterly. 
Compared  with  August,  1877  and  1878,  the  temperature  over  the  United  States  is  gen- 
erally higher  over  the  Plateau  and  Pacific  Coast  regions  and  in  southern  Texas,  elsewhere 
it  is  lower,  particularly  over  the  interior  and  in  the  eastern  districts.  The  pressure  is 
everywhere  lower,  being  most  marked  on  the  Pacific  Coast  and  in  the  Gulf  and  At- 
lantic coast  States.  Over  the  Atlantic,  where  comparison  can  only  be  made  with  1676, 
the  region  of  highest  pressure  shows  an  increase  of  horn  0. 1  to  0. 15  inch.  There  is  a  gen- 
eral rise  south  of  the  40th  parallel,  while  to  the  northward  the  deficiency  ranges  from 
0.05  to  0.2  inch,  being  most  marked  between  the  parallels  of  55°  and  65°  N.  The  tem- 
perature is  lower  between  the  parallels  of  50°  and  60°  N.,  but  to  the  southward  there  is 
veiy  little  change.  Over  Europe  there  is  a  general  rise  in  pressure  south  of  the  50th 
parallel,  being  most  marked  along  the  northern  shores  of  the  Mediterranean,  while  to  the 
northward  the  reverse  takes  place,  principally  over  Scandinavia  and  the  northern  por- 
tion of  the  British  Isles.  With  regard  to  the  temperature  there  is  a  very  marked  rise 
over  northern  Europe,  particularly  Scandinavia  and  northwestern  Russia;  in  the  inte- 
rior there  is  a  slight  ftdl,  which  disappears  to  the  southward,  where  along  the  Mediterra- 
nean there  is  little  or  no  change.  In  Algeria  there  is  quite  a  marked  rise  in  temperature 
and  a  decided  fall  in  pressure.  In  Hindostan  the  changes  in  temperature  and  barome- 
ter are  quite  irregular;  in  the  northern  Provinces  there  is  agenenU  fiJl  in  both,  while  to 
the  southward  the  deficiency  in  pressure  is  quite  evident.  The  accompanying  table 
shows  the  deviations  in  temperature  and  barometer  at  isolated  stations  for  the  month  of 
August,  1879,  as  compared  with  the  means  of  the  past  two  years. 

Comparative  thermomdrie  and  barometric  means,  with  corresponding  departures,' 


Station. 


York  Factory 

Godthaab 

atykkisbolm. 

Tiromflo 

Thorsbam.. 

Archangel 

Ekaterinburg 

Barnaul 

Yeneisk 
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Mean  temperature. 
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49.8 

45.1 

— i.7 

45.9 

45.1 

-0.8 

50.9 

53.1 

4-2.2 

60.0 

56.6 

+8.5 
-i-0.2 

61.8 

62.0 

57.6 

61.3 

+8.7 

64.2 

60.6 

-3.6 

70.4 

62.4 

—8.0 

66.8 

58.5 

-8.3 

Mean  barometer. 


tCr' 


29.84 
29.92 
29.98 
29.80 
29.89 
29.73 
29.73 
29.77 
29.74 


I 


?« 

-< 


29.98 
29.74 
29.74 
29.76 
29.72 
29.82 
29.70 
29.68 
29.77 


I 
& 


40.14 
-0.18 
—0.19 
—0.06 
—a  17 
40.09 
—0.08 
-O.09 
+0.08 
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Comparative  thermometric  and  barometric  means,  with  correffponding  departures — Contmued. 


»tittion. 


Mean  tempeiature, 


Nikolaievsk  on  the  Amoor. 

Pekin 

Zi-Ej»-Wei 

Tokei 


Tashkend , 

Nukius 

Beirut 

Mauritius « 

Fort  Napier 

Cape  Town " 

Free  Town 

Paramaribo 

Funchal 

Ponta  Delgado 

Angra 

Bridgetown 

NavBssa 

MedelUn 

San  Jose  de  Coeta  Rica 4. 

Mexico 5 

Melbourne 

HobartTown 

Scui  Juan  de  Puerto  Rica 

Nassau 

Havana 

Astrakhan 

Athens » 

Lahore 

Tiflis 


Laghouat 

Fortde  France... 

Yokohama 

Lisbon 

Madrid 

Cagliari 

Gibraltar 

Sandwick  Manse 
Malta 


59.3 
75.2 

75.5 
79.7 
^.8 
90.0 
72.2 
69.1 
59.8 
80.4 
81.7 
76.9 
75.2 
72.2 
85.0 
8L7 
71,6 
65.9 
56.7 
50.1 
49.8 
81.9 
84.8 
81.4 
79.4 
87.8 
96.2 
84.4 
94.1 
80.7 
78.9 
76.9 
83.1 
85.4 
78.9 
57.0 
84.7 


IS 

< 


58.1 
77.4 
80.2 
77.4 
86.0 
85.8 
88.0 
70.9 
69.8 
62.2 
78.8 
81.2 
75.0 
78.1 
71.3 
82.5 
83.2 
65.6 
67.1 
56.7 
49.6 
47.4 
80.4 
84.1 
82.5 
81.0 
88.7 
91.4 
83.7 
97.2 
79.2 
77.8 
75.7 
92.8 
84.7 
81.9 
56.0 
83.9 


t 
t 

3. 


-1.2 
+2.2 
--4.3 
-1.9 
"6.3 
--1.0 
—2.0 
—1.8 

-fO.7 
4-2.9 
-1.6 
—0.5 
—1,9 
+2.9 
4-2.1 
—2.5 
-fL5 
—6.0 
-fl.2 
N'm'l 
—0.5 
—2.4 
—1.5 
—0.2 

-fl.l 
--1.6 
--0.9 
-3.8 
—0.7 
+3.1 
— L6 
-f-8.9 
— L2 
-hO,7 
—0.7 
+.30 
—1.0 
—0.8 


Mean  barometer. 


^1 


29.79 
29.82 
29.87 
20.75 
29.76 
29.80 
30.19 
30.01 
30.20 
30.00 
30.08 
30.10 
30.08 
30.07 
30.00 
29.96 


«   . 


r 


30.18 
80.11 
29.83 
29.99 
3a  01 
30.00 
29.88 
29.89 
29.60 
29.80 
80.06 
29.91 
29.83 
30.03 


29.93 
29.96 
29.80 
29.96 


29.72 
29.80 
29.82 
29.63 
29. 7S 
29.74 
30.18 
30.04 
30.17 
30.00 
80.01 
30.12 
30.23 
30.18 
29.95 
29.95 


t 

9 

X. 

t 


30.00 
30.12 
30.01 
29.99 
29.99 
29.95 
29.82 
29.89 
29.48 
29.78 
29.98 
29.82 
29.83 
80.06 


29.97 
29.97 
29.09 
29.94 


—0.07 
—0.02 
—0.06 
—0.12 
—0.08 
—0.06 
—0.01 
+0.03 
—0.08 
N'm'l 
—0.02 
+0.02 
--0.15 
--0.11 
—0.06 
-0.03 


-0.18 
+0.01 
+0.18 
N'm'l 

-o.oa 

-O.05 
—0.05 
N'm*! 

—O.oa 

—0.08 
—0.10 
—0.09 
N'm'l 
+0.02 


+0.04 
+0.01 
-0.U 
-0.01 


Chart  No.  V, — ^This  chart  displays  the  tracings  of  the  probable  courses  of  thirty-one  of 
the  principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  Novemb^,  187fi. 
The  approximate  paths  of  progreasiye  movement  are  based  upon  daily  simnltaneons  in- 
temational  observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular  data 
which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the  merchant  ma- 
rine of  the  North  Atlantic  Ocean.    Concerning  the  general  distribution  of  the  paths  of 
the  areas  of  barometric  minima  the  following  is  given:  Fourteen  areas  traversed  portions 
of  the  United  States,  but  none  of  them  were  entirely  confined  to  its  boundaries;  four  of 
these  came  from  the  Pacific  Ocean  between  the  parallels  of  40^  and  50^  N. ;  five  first  w^ 
peared  in  the  Rocky  Mountain  regions;  ten  reached  the  Atlantic  Ocean,  four  of  which 
crossed  the  same  to  the  mainland  of  Europe.    Of  the  storms  over  the  Atlantic,  one  came 
from  the  West  Indies;  one  formed  in  the  vicinity  of  the  Azores,  and  one  in  the  vidnitn 
of  the  Cape  Yerd  Islands.     Of  the  storms  over  Europe,  six  came  fbom  the  Atlantic  Ocean 
one  of  which  entered  the  continent  over  Portugal  and  the  remainder  came  firom  betweiy 
the  parallels  of  60°  and  70°  N. ;  one  storm  was  confined  almost  entirely  to  the  Mediter- 
ranean, while  another  first  appeared  in  the  vicinity  of  the  White  Sea.    Off  the  Asiatn 
coast  three  storms  first  appeared  over  the  China  Sea  and  two  others  formed  over  theocea, 
southeast  of  the  Jajian  Islands,  all  moving  to  the  northeastward.    Of  the  storms  in  North 
America,  No.  I  appeared  in  the  Lower  Missouri  Valley  during  the  1st,  accompanied  by 
heavy  snow-falls  and  brisk  to  high  winds.    By  morning  of  2d  it  covered  Lake  Michigan, 
and  during  the  day  passed  eastward  over  the  Lower  Lake  region,  accompanied  by  dan- 
gerous winds  and  heavy  snow;  3d,  central  in  southern  New  York  and  by  the  following 
morning  had  passed  eastward  over  the  ocean  south  of  Nova  Scotia.    Following  the  pas- 
sage of  this  area  off  the  New  England  coast  heavy  northerly  and  westerly  gales,  with 
snow,  prevailed  during  the  latter  part  of  the  3d  and  throughout  the  4th.     3d,  in  39°  N., 
m",  W  W.,  heavy  N.  gale,  bitterly  cold,  stormy  sea;  in  43°,  36''  N.,  59°,  24'  W.,  violent 
westerly  gale;  in  42°  N.,  64°,  68'  W.,  WNW.  to  NE.,  very  changeable  and  stormy. 
4th,  in  45°,  01'  N.,  54°,  06'  W.,  SE.  to  SW.  gales,  with  fog  and  snow;  in  40°,  27'  N. 
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41°)  44/  w^.^  northeasterly  gales,  with  violent  sqnalls  of  snow  and  hail;  in  42^,  21^  N,. 
64^  26^  W.,  ESE.,  SW.,  and  W.,  fierce  sqnalls;  in43*»  N.,  52*>  W.  gale  from  ESE.,  veer- 
ing to  W.,  with  very  high  confnsed  sea  and  heavy  lain.  6th  and  6th.  depression  moved 
slowly  northeastward  in  the  vicinity  of  50**  N.  and  between  the  parallels  of  30°  and  50** 
W.  Vessels  arriving  in  New  York  Harbor  on  the  6th  reported  the  experience  of  violent 
gales  and  heavy  snow  during  the  4th  and  5th,  the  latter  having  collected  to  the  depth  of 
from  6  to  10  inches  on  their  decks.  5th,  huge  icebergs  were  encountered  in  47**,  08'  N. ,  47®, 
30^  W.,  and  in  47«*  N.,  47**,  40^  W.  6th,  in  50**,  08'  N.,  41**,  46'  W.,  SW.  to  NW,  strong 
gale,  heavy  cross-seaa;  in  46°,  26'  N.,  42**,  15'  W.,  S.  to  NW.  fresh  gale,  high  sea;  in  49**, 
46'  N.,  43  ,  40'  W.,  a  chain  of  icebergs  was  encountered  bearing  from  NNE.  to  S.  by 
£. ,  and  small  pieces  were  scattered  in  all  directions.  During  the  7th,  as  the  centrsJ  area 
passed  northward  off  the  western  coast  of  Iceland  the  barometer  at  Sty kkisholm  fell  frx>m 
29.76  to  29.09  by  morning  of  the  8th,  winds  shifting  from  SW.  to  S.  and  W.  As  the  de- 
pression moved  eastward  near  parallel  70**  N.  the  pressure  rose  rapidly  over  the  island 
{0.74  inch  in  twenty-four  hours),  with  winds  shifting  to  east.  9th,  central  off  the  north- 
western coast  of  Norway;  Brono,  29.21,  a  fall  of  0.64  inch  in  past  twenty-four  hours, 
SW.,  heavy  rain;  Tromso,  29.21,  a  fall  of  0.47  inch,  S.,  cloudy;  Beigen,  29.84,  a  fall  of 
0.34  inch,  S.,  heavy  rain.  10th,  central  over  Lapland;  Haparanda,  28.83,.  NW.,  a  fall 
of  0.86  inch;  Tromso,  29.19,  NW.;  Archangel,  28.98,  a  fall  of  0.80  inch,  SE.,  snow;  St. 
Petersbui^,  29.42,  a  fell  of  0.62  inch,  WNW.,  cloudy.  11th,  central  east  of  the  White 
Sea;  Archangel,  29.00,  SSW.,  cloudy.  12th,  central  south  of  the  Gulf  of  Ob,  disappear- 
ing on  the  following  day  north  of  Yeniseisk,  at  which  station  southerly  winds  and  snow 
had  prevailed  since  the  11th.  No.  IV. — Cta  the  4th  an  extensive  area  of  low  pressure 
entered  North  America  from  the  Pacific  Ocean  near  the  50th  parallel  and  moved  slowly 
eastward  in  that  latitude,  reaching  Manitoba  by  the  7th,  where  the  central  area  was  in- 
closed by  the  isobar  of  29.40.  During  this  day  and  the  following  the  depression  moved 
slowly  eastward  over  the  southern  portion  of  Hudson's  Bay  Territory,  the  barometer  at 
Moose  Factory,  James's  Bay,  falling  to  29.28,  wind  SW.,  force  6.  10th,  iKissed  eastward 
off  the  southeastern  coast  of  Labrador  and  by  the  morning  of  the  12th  had  probably 
reached  the  ocean  in  the  vicinity  of  60**  N. ,  40**  W.  The  following  data  is  from  Godthaab 
during  the  passage  of  the  depression  to  the  south  and  east  of  Greenland:  10th,  29.89, 
ENE,;  11th,  29.74,  ENE.;  12th,  29.38,  NE.;  13th,  29.17,  N.;  14th,  29.32,  WSW.;  15th, 
29.49,  NNE.  On  the  approach  and  passage  of  the  depression  Sty  kkisholm,  Iceland,  re- 
ported the  following:  12th,  30.26,  E.;  13th,  29.59,  SE.,  rain;  14th,  29.24,  S.,  rain;  15th, 
29.16,  calm,  rain;  16th,  29.30,  SW.,  rain;  17th,  29.40,  S.,  rain;  rain  continued  at  this 
station  until  the  21st.  17th,  depression  central  off  the  western  coast  of  Norway ;  T^mso, 
29.12,  a  fell  of  0.65  inch,  SW.,  rain;  Brono,  29.60,  a  fall  of  0.37  inch,  WSW.,  threaten- 
ing; Christiania,  29.89,  a  fell  of  0. 19  inch,  SSW. ,  rain  and  snow.  18th,  disappeared  north 
of  Scandinavia,  tl^e  pressure  at  northern  stations  rising  rapidly  from  0.10  to  0.60  inch 
and  winds  shifting  to  south.  No.  YIII. — ^This  area  developed  over  the  Middle  Plateau 
during  the  6th  and  7th,  and  pdssed  rapidly  eastward  into  Colorado  and  thence  northeast- 
ward to  the  Upper  Lakes,  accompanied  in  Arkansas  and  Missouri  by  violent  local  storms. 
During  the  9th,  moved  eastward  over  northern  Canada,  reaching  the  Gulf  of  Saint  Law- 
rence by  the  10th,  and  a  position  in  about  50**  N.,  50**  W.,  by  the  11th.  12th,  central 
in  about  50**  N.,  40**  W. ;  in  49**  N.,  41**,  30'  W.,  29.34,  NW.,  force  6;  in  49**,  20^ N.,  31**, 
40'  W.,  29.15,  8.,  heavy  rain;  in  50°,  40'  N.,  31**,  25'  W.,  29.50,  SSE.,  force  6;  in  51«», 
lO'  N.,  35**,  55'  W.,  SE.  strong  gale,  rain,  heavy  sea;  in  38**  N.,  42**  W.,  hurricane  from 
NW.  for  thirty-six  houre,  hove  to  under  bare  poles  for  twelve  hours.  13th,  in  50**,  01' 
N.,  43**,  36'  W.,  W.  to  NW.,  fresh  gales;  in  48**,  32'  N.,  37**,  11'  W.,  29.32,  S.  to  N., 
stormy,  very  high  sea;  in  49**,  20'  N.,  38**,  15' W.,  29.34,  N.,  violent  gale,  with  rain. 
14th,  in  42**  N.,  38**  W.,  hurricane  from  SW.  to  NNE.;  in  41**,  20'  N.,  41°,  50'  W.,  snd- 
<len  gale,  wind  came  from  N.  with  great  fury  and  in  three  hours  raised  a  tremendous  sea, 
decks  swept;  in  40**  N.,  41**  W:,  heavy  gale  from  NE.  to  NW.,  lasting  twenty-four  hours, 
then  shifting  to  SW.  and  continuing  for  eight  hours;  in  47°,  10'  N.,  43°,  50'  W.,  29.72, 
NW.,  hurricane;  in 48°,  30'  N.,  30°,  45'  W.,  29.65,  NW,,  violent  gale.  15th,  in  27°  N., 
36°  W.,  heavy  gale  from  WSW.,  lasting  thirty-six  hours;  in  40°  N.,  40°  W.,  hurricane 
from  SE.  to  NW.,  high  confused  sea;  in  41°  N.,  36°  W.,  violent  N.  gale  and  tremendous 
.sea,  vessel  thrown  on  beam  ends  and  abandoned.  16th,  together  with  area  No.  lY  then 
central  off  the  east«m  coast  of  Iceland  an  elongated  area  of  low  pressure  (generally  be- 
low 29.60)  extended  southward  to  near  the  Azores.  On  the  17th  areas  No.  lY  and  No. 
YIII  combined  to  the  northward  of  the  British  Isles,  accompanied  by  a  rapid  fell  in  the 
barometer,  the  central  area  being  inclosed  by  the  isobar  of  29.20.  No.  X. — This  area 
appears  to  have  moved  southward  along  the  North  Pacific  coast  to  near  the  35th  parallel, 
when  it  changed  its  course  to  the  eastward,  crossing  California  south  of  San  Fnmdsco, 
at  which  station  the  barometer  fell  to  29.26,  the  lowest  reading  reported  in  the  past  nine 
yeai-s.  Its  passage  through  the  Middle  and  Southern  Plateau  re^ons  was  accompanied 
by  hp4ivy  snow  and  rain.  From  Colorado  northeastward  the  depression  moved  very  rap- 
idly to  Lake  Superior  by  afternoon  of  the  11th  und  thence  southeastward  over  Canada  to 
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northern  New  York,  disappeming  daring  the  12th  and  13th  over  the  Canadian  maritime 
provinces  nnder  the  influence  of  Breas  Nqe.  YIII  and  XII,  prohahly  combining  with  the 
former  off  the  Banks  of  Newfoundland.  '  No.  XII. — Following  the  passage  of  area  No. 
X  over  the  Southern  Plateau  the  pressure  remained  comparatively  low,  developing  on 
the  11th  an  area  of  29.60  over  New  Mexico.  During  the  11th  this  depression  moved 
east-northeast  to  the  Upper  ^lississippi  Valley,  where  it  was  central  morning  of  the  12th. 
From  this  position  it  moved  eastward  over  the  Lake  region,  accompanied  by  storms  of 
wind  and  rain;  heavy  thunder-storms  were  experienced  in  southern  New  York.  13th^ 
central  off  the  Massachusetts  coast  and  during  the  day  probably  disappeared  in  a  trough 
of  low  pressure  extending  westward  from  44°  N.,  35°  W.,  to  near  65°  W.  No.  XIII  ap- 
peared off  the  North  Pacific  coast  during  the  13th  and  passed  rapidly  eastward  over  the 
northern  territories,  reaching  Lake  Superior  by  morning  of  the  15th,  where  the  central 
area  was  inclosed  by  the  isobar  29. 60,  the  lowest  barometer  being  at  Dulu tb  29. 42.  Owing 
to  the  presence  of  area  No.  XYII,  on  this  day  central  south  of  Lake  Eric,  an  extensive 
area  of  barometric  minima  formed  over  the  Lake  region,  Ohio  Valley,  and  Canada  which, 
during  the  day,  combined  the  effects  of  the  two  areas  resulting  in  a  single  area  (No.  XVII), 
which,  on  the  16th,  became  central  over  Newfoundland.  No.  XIV. — Resulting  from  a 
general  fall  in  the  barometer  from  Texas  northward  to  Hudson's  Bay  forming  a  baro- 
metric trough  of  29.80,  this  depression  appeared  central  in  the  southern  portion  of  the 
Upper  Mississippi  Valley  on  the  13th.  During  the  day  it  passed  northeastward  to  Lake 
Michigan,  accompanied  in  the  States  of  Illinois^  Indiana,  and  Kentucky  by  heavy  rains 
and  thunder-storms,  causing  considerable  damage  to  property.  On  the  14th  passed 
northeastward  into  northern  Canada,  disappearing  on  the  following  day  as  an  individual 
area  in  the  extensive  depression  formed  by  the  combination  of  areas  Nos.  XIII  and  XVII 
over  the  Lake  region  and  Canada.  No.  XVI. — This  area  first  appeared  over  the  Mid- 
dle Rocky  Mountain  region  where,  on  the  15th,  it  was  accompanied  by  snow  an^  high 
westerly  winds.  During  the  16th  the  central  depression  extended  rapidly  southeast- 
ward into  Texas,  followed  by  northwesterly  winds  and  increasing  precipitatioiL  From 
Texas  the  course  of  the  depression  changed  to  east-northeast,  moving  across  the  northern 
portion  of  the  Gulf  States  and  thence  northeastward  passing  off  the  Virginia  coast  near 
the  37th  parallel  on  the  18th.  During  this  portion  of  its  course  alter  leaving  the  Gulf 
States,  the  winds  shifted  to  northerly  over  the  Lower  Lakes,  accompanied  by  heavy  snow- 
storms and  severe  gales  with  considerable  loss  to  shipping.  Over  the  ocean  an  extensive 
area  of  low  pressure  formed  in  the  vicinity  of  35°  N.,  70°  W^  accompanied  by  violent 
gales  and  much  damage  to  shipping.  18th,  in  39°  N.,  66°  W.,  hurricane  from  SE.  to 
NW.,  lasting  five  hours,  then  to  SW.,  lasting  three  days;  off  Cape  Lookout,  3  a.  m.  took 
heavy  NE.  fl»le,  wind  suddenly  shifted  to  SE.  and  about  two  hours  thereafter  veered  to 
SW.  In  41°,  42'  N.,  64°,  40^  W.,  8  p.  m.,  ESE.,  gale  rapidly  increasing  in  force  and 
slowly  veering  to  the  SE.  and  S.,  barometer  rapidly  fell  to  29.47.  19th,  passed  north- 
eastward south  of  Nova  Scotia  and  disappeared  as  an  individual  depression  under  the 
influence  of  area  No.  XVIII  advancing  from  the  southwest,  or  possibly  by  a  rapid  move- 
ment eastward  continued  as  area  No.  XX  central  north  of  the  Azores  on  the  19th.  On 
this  day  an  area  of  low  pressure  (probably  about  29.70)  prevailed  over  the  ocean  between 
the  parallels  of  35°  and  45°  N.  and  the  meridians  of  20°  and  60°  W.  In  40°,  09'  N. ,  68°,  56' 
W.,  6.30a.  m.,  wind  shifted  from  SE.  to  NE.,  increasing  northerly  sea,  barometer  rising; 
at  midday  wind  again  shifted  through  W.  to  NE.,  with  hurricane  force,  barometer  29.50; 
at  evening  wind  shifted  to  NW..  with  hurricane  force,  very  heavy  NW.  sea.  In  33°, 
37'  N..  73°,  20'  W.,  heavy  gale  from  NW.,  lasting  ten  hours,  barometer  29.25;  in  39° 
N.,  68*  W.,  heavy  gale  from  ESE.  to  WNW.,  tremendous  sea;  in  42°,  38'  N.,  53°,  24'  W., 
NNW.,  SW.  SE.  and  W.,  strong  gales  and  rain;  towards  morning  strong  westerly  gale 
and  heavy  cross-sea.  In  47°,  25'  N.,  44°,  28'  W.,  NW.,  and  W.,  severe  gales,  barometer 
falling  rapidly;  in  35°,  30'  N.,  55°,  14'  W.,  hurricane  from  W.  to  NW.,  lasting  twenty 
hours.  No.  XVII. — This  area  developed  over  the  Lower  Lakes  on  the  15th  as  an  ofishoot 
of  an  extensive  area  of  barometric  minima  covering  the  country  between  the  parallels  of 
40°  and  50°  N.,  and  the  meridians  of  70°  and  100°  W.  During  the  day  this  depression 
passed  northeastward  to  the  Gulf  of  Saint  Lawrence,  where  it  was  central  on  the  16th, 
moving  thereafter  to  the  southeast  over  Newfoundland,  being  central  by  morning  of  the 
17th  in  the  vicinity  of  50°  W.  In  44°,  50'  N.,  53°,  20'  W.,  29.87  NNW.,  force  7;  in  50°, 
56'  N.,  44°,  48'  W.,  SW.  to  NW.,  strong  storm,  high  seas.  During  the  day  course  of 
depression  changed  to  the  NE.,  being  central  on  the  18th  in  about  50°  N.,  30°  W.,  after 
which  it  again  dianged,  moving  almost  directly  north  to  the  western  coast  of  Iceland, 
rounding  uie  island  to  the  northward  and  passing  thence  eastward  to  northern  Scandina- 
via. 18th,  in  50°,  50'  N.,  32°,  10'  W.,  heavy  SE.  gale  shifting  to  Nr.,  with  high  con- 
fhsed  sea.  The  following  obs^ations  were  reported  from  Stykkisholm,  Iceland,  during 
the  advance  and  passage  of  the  depression:  18th,  29.29,  SW.,  force  5,  rain;  19th,  1^.74, 
calm,  rain;  20th,  29.64,  S.,  force  6,  rain;  21st,  30.33,  SW.,  forcel,  clearing;  22d,  30.63, 
NE.,  force  4,  fisiir.     Owing  to  the  presence  of  an  extensive  area  of  high  pressure  over  the 
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British  Isles  and  to  the  westward  over  the  ocean,  the  change  in  pressure  over  Iceland 
daring  the  passage  of  the  depression  was  extremely  sadden.  On  the  22d,  with  dimin- 
ished energy,  the  depression  became  central  off  the  northwestern  coast  of  Norway  and 
daring  the  day  passed  southeastward  into  Finland.  24th,  central  southeast  of  the  White 
Sea,  followed  to  the  westward  over  Finland  and  vicinity  by  S.  to  N.  and  NW.  winds, 
with  snow.  25th,  central  in  western  Siberia,  with  slowly  increasing  pressure;  Kasan, 
29.89,  NNW.,  snowing;  Ekaterinburg,  29.82,  SW.,  threatening.  26th,  central  in  the  val- 
ley of  the  Yenisei,  disappearing  thereafter  over  central  Siberia;  Yeniseisk,  29.72,  a  fcdl 
of  0.21  inch  in  past  twenty-four  hours,  W.,  threatening;  Barnaul,  30.04,  a  fall  of  0.43 
inch,  SW.,  cloudy.  No.  XXII.— During  the  18th,  while  No.  XVI  occupied  the  South 
Atlantic  coast,  a  veiy  sudden  fall  in  the  barometer  occurred  over  the  Li^e  Superior  region 
and  to  the  northward,  developing  on  the  following  morning  into  an  area  of  29.40.  19th, 
Moose  Factoiy,  29.26,  a  remarkable  fall  of  1.13  inches  in  past  twenty-four  hours,  wind 
S.,  force  6,  heavy  snow-storm;  Marquette,  29.51,  a  foil  of  0.89  inch,  winds  fix)m  N.  to  W. ; 
Duluth,  29.66,  a  fall  of  0.82  inch,  winds  from  NW.  to  SW. ;  Alpena,  29.69,  a  fall  of  0.67 
inch,  winds  from  N.  to  SSW.  During  the  day  the  storm  passed  southeastward  over  the 
Lake  region,  where  heavy  southwest  to  northwest  gales,  with  snow,  prevailed,  driving 
many  vessels  ashore  and  wrecking  others.  This  storm  proved  to  be  one  of  the  severest 
for  many  years  upon  the  Lakes,  causing  great  damage  by  shipwreck  and  the  loss  of  many 
lives.  Over  Canada  and  New  England  the  storm  was  equally  severe,  being  accompanied 
by  violent  southwest  to  northwest  winds  and  snow.  By  afternoon  of  the  20th  the  depres- 
sion had  combined  with  No.  XYIII,  the  West  India  hurricane,  then  central  off  the  Nova 
Scotia  coast;  lowest  barometer  at  Halifax,  28.59,  a  fall  of  1.10  inches  in  past  twenty-four 
hours.  Magdalen  Islands,  violent  gale  from  SE.  veering  to  NE. ,  and  increasing  to  a  hur- 
ricane. Strait  of  Canso,  heavy  SE.  gale.  At  Cow  Bay,  Louisburg,  and  Glace  Bay,  hur- 
ricane from  SE.  to  SSW.  On  the  Gaspe  coast  and  in  Norihumberland  Strait,  heavy  NE. 
gales  accompanied  by  high  tides,  the  latter  causing  considerable  damage  at  Point  du 
ChOne.  A  iorther  description  of  this  storm  is  to  be  found  under  area  No.  XYIII,  of 
which  it  formed  a  part  on  and  alter  the  20th.  No.  XXIII. — This  area  passed  southeast- 
ward from  the  Saskatchewan  Yalley  during  the  20th  and  21st  and  by  morning  of  the  22d 
was  central  north  of  Lake  Superior  inclosed  by  the  isobar  of  29.40.  During  this  day  the 
depression  passed  southeastward  over  the  Upper  Lake  region  followed  by  winds  shifting 
from  SW.  to  NW.,  increasing  to  high  and  accompanied  by  snow.  Central  over  the  Prov- 
ince of  Ontario  on  the  23d  the  depression  changed  its  course  more  to  the  east,  reaching 
tibe  Gulf  of  Saint  Lawrence  by  the  following  morning,  disappearingthcreafter  in  an  area 
of  high  pressure  (30.30)  prevailing  to  the  southward.  XX Y. — Following  rapidly  the 
passage  of  the  preceding  area  the  pressure  on  the  24th  again  fell  in  the  Northwest  and 
Manitoba;  Fort  Garry,  29.48,  a  fall  of  0.80  inch  in  past  twenty-four  hours;  Pembina, 
29.49,  a  fall  of  0.75  inch;  Breckenridge,  29.67,  a  fall  of  0.67  inch.  During  the  day  the 
depression  passed  rapidly  northeastward  to  Hudson's  Bay.  lowest  barometer,  29.41,  at 
Moose  Factoiy,  James  Bay,  a  fall  of  0.50  inch  in  past  twenty-four  hours.  During  the 
25th  the  area  passed  eastward  into  Labrador,  and  disappeared  on  the  following  day  under 
the  influence  of  a  high  pressure  (30.20  to  30.40)  to  the  southward.  No.  XXIX.— This 
depression  appearing  in  Idaho  on  the  25th,  probably  passed  southward  from  the  Britidi 
Possessions  during  the  continuance  of  an  extensive  area  of  low  pressure  which  prevailed 
over  the  Saskatchewan  Yalley  on  the  24th,  and  later  moved  eastward  as  area  No.  XXY. 
During  the  25th  and  26th,  the  depression  moved  southeastward  into  New  Mexico;  thence 
changing  its  course  to  the  northeast  it  reached  the  Upper  Lake  region  by  morning  of  the 
28th,  where  the  central  area  was  inclosed  by  the  isobar  of.  29. 60,  and  the  area  of  pre- 
cipitation embraced  the  Lake  region,  the  Ohio  and  Upper  Mississippi  Yalleys,  in  the  first 
of  which  regions  a  severe  storm  of  wind,  rain,  and  snow  prevailed  throughout  the  day. 
29th,  central  over  northern  Maine  with  diminished  energy,  the  latter  fact  owing  to  the 
presence  of  three  areas  of  high  pressure  (30.40)  situated  as  follows:  one  in  55*^  N.,  30^ 
W.,  another  in  40*  N.,  55°  W.,  and  the  third  in  35°  N.,  95°  W.  30th,  depression  cen- 
tral over  the  Gulf  of  Saint  Lawrence.  The  further  course  of  this  area  will  appear  on  the 
December  chart.  No.  XXX. — On  the  26th,  an  extensive  area  of  barometric  minima  cov- 
ered the  country  between  the  parallels  of  30°  and  45°  N.,  and  from  the  95th  meridian 
westward  to  the  Pacific.  This  depression  embraced  the  present  area  and  No.  XXIX,  the 
latter  then  central  in  the  Middle  Hocky  Mountain  region.  During  the  27th  and  28th, 
area  No.  XXX  moved  northeastward  over  the  Lake  region  and  Canada,  in  connection 
with  No.  XXIX,  but  somewhat  in  advance  of  and  a  little  to  the  north  of  the  latter. 
On  ihe  29th  these  two  areas  combined  in  the  Lower  Saint  Lawrence  Yalley,  moving  east- 
ward thereafler  as  area  No.  XXIX.  No.  XXXI. — ^The  presence  of  this  area  on  the 
North  Pacific  coast,  on  the  morning  of  the  29th,  caused  general  rain  throughout  northern 
California,  Oregon,  and  Washington  Territory,  and  a  fall  in  pressure  of  from  0.20  to  0.40 
inch.  During  the  day  the  depression  moved  northeastward  into  the  British  Possessions, 
where  on  the  morning  of  the  30th  it  appeared  central  in  the  Saskatchewan  Yalley.     Its 


102  REPORT   OF   THE   CHIEF   SIGNAL- OFFICER. 

oonne  thereafter  mil  probably  appear  on  the  December  chart.  Of  the  storms  over  the 
Atlantic  the  following  descriptions  are  given:  No.  XVIII,  a  storm  of  cyclonic  origin, 
probably  developed  on  the  16\;h  over  the  Caribbean  Sea,  south  of  Hayti;  Saint  Thomas, 
29.97,  SE.,  heavy  rain;  Navassa,  29.89,  N.,.fair;  Kingston,  Jamaica,  30.12,  NW.,  fair; 
Navana,  30.03,  calm,  clear;  Nassau,  30.06,  NE.,  fair.  17th,  Saint  Thomas,  29.93,  SE., 
cloudy;  Navassa,  29.65,  NE.,  cloudy;  Kingston,  Jamaica,  30.10,  calm,  fair;  Havana, 
30.00,  calm,  dear;  Nassau,  30.03,  NE.,  fair.  18th,  probably  central  over  eastern  Cuba; 
Navassa,  29.87,  NE.,  fair;  Kingston,  Jamaica,  30.09,  calm,  fair;  Nassau,  30.04,  NE., 
threatening;  Havana,  29.94,  calm,  fair;  Grand  Turk,  Bahamas,  20.75,  a  fall  of  0.10  inch 
in  past  twenty-four  hours,  ESE.,  strong  gale.  19th,  Nassau,  29.86,  SE.,  fair;  Grand 
Turk,  Bahamas,  29.70,  S.,  strong  gale;  Havana,  29.87,  SW.,  cloudy.  During  the  day 
the  depression  curved  to  the  northeast  in  about  30°  N.,  78°  W.,  and  the  southwesterly 
winds  accompanying  area  No.  XYI  along  the  South  Atlantic  coast  shifted  to  N.  and  NE., 
wltii  rain  and  slowly  falling  pressure.  Over  the  ocean  heavy  gales  were  experienced, 
causing  much  damage  to  shipping,  as  follows:  shooner  Victor,  fix>m  Baracoa,  Cuba,  to  New 
York,  had  severe  NW.  gales  in  Gulf  Stream,  lasting  twelve  hours;  schooner  Kit  Car- 
son, ftom  Miragoane,  Cuba,  for  New  York,  experienced  very  violent  NNE.  gales,  vessel 
fell  off  in  trough  of  sea,  decks  swept;  ship  Stewart  Freeman,  200  miles  off  Cape  Henlopen, 
had  hurricane  from  NW.  and  was  blown  off  nearly  to  the  Bermudas;  in  36°  N.,  75°  W., 
severe  NNW.  gale;  in  34°  N.,  72°  W.,  severe  hurricane  from  E.  by  S.  20th,  depression 
central  in  about  38°  N.,  70°  W.,  inclosed  by  the  isobar  of  29.00;  in  34°,  06^  N.,  73°,  41^ 
W.,  hurricane  from  east  veering  to  NW.,  last  several  hours;  in  34°,  60^  N.,  73°,  30'  W., 
brig  Shannon,  from  Cape  Haytien  to  New  York,  had  revolving  gale  beginning  at  ENE., 
and  backing  to  NNW.,  perfect  hurricane,  heavy  cross-seas;  in  41°,  13-^  N.,  63°,  IS''  W., 
terrific  gale  from  SE.  to  NW.,  veering  toS.  and  lasting  forty-eight  hours;  ^p  Devenon, 
north  of  Cape  Hatteras,  terrinc  gale  from  SSW.,  veenng  to  N.,  vessel  on  beam  ends  for 
six  houra;  m  32°,  05'  N.,  70°,  30'  W.,  bark  B.  F.  Watson,  on  edge  of  revolving  gale  be- 
ginning at  S.  and  hauling  to  W.,  barometer  29.30;  in  34°,  31'  N.,  70°,  10'  W.,  hurricane 
Irom  SW.  veering  to  NW.,  lasting  twenty-four  hours;  in  32°,  20'  N.,  73°,  20'  W.,  very 
heavy  storm  commencing  at  ESE.,  and  veering  suddenly  to  W.,  heaviest  from  WSW.^ 
lasting  four  hours  and  then  settling  down  to  a  heavy  gsJe  from  the  NW.,  which  continued 
for  ih6ty-six  hours;  in  42°,  30'  N.,  61°,  30'  W.,  SE.  to  SW.,  heavy  gales,  barometer  fell 
to  28.90:  in  38°,  22'  N.,  69°,  30'  W.,  terrific  g^e  from  SW.,  veering  to  NW.,  lasting 
forty-eight  hours.  On  the  20th,  as  the  storm  advanced  northeastward,  northerly  gales 
with  light  to  heavy  snow  prevailed  over  the  Canadian  maritime  provinces;  on  New- 
foundland Banks,  hurricane  from  ESE.,  with  a  blinding  snow-storm  and  tremendous 
sea;  on  Manicougan  Shoals,  mouth  of  Saint  Lawrence,  7  p.  m. ,  violent  snow-storm.  After 
combining  with  area  No.  ^XII  off  the  Nova  Scotia  coast,  the  depression  by  morning  of 
the  2l6t  was  probably  central,  but  with  diminished  eneii^  over  the  Gulf  of  Saint  Law- 
rence; Sydney,  C.  B.,  29.15,  a  fall  of  0.68  inch,  SW.,  cloudy;  Chatham,  29.11,  a  fall  of 
0.69  inch.  W.,  cloudy;  Charlottetown,  29.09,  a  &11  of  0.66  inch,  W.,  clearing;  in  38®, 
50'  N.,  6i°,  66'  W.,  terrific  squalls  and  tremendous  sea,*ve88el  thrown  on  beam  ends; 
in  40°,  26'  N.,  72°,  54'  W.,  WNW.,  hard  mle,  high  sea;  in  43°,  28'  N.,  56°,  38'  W., 
hard  ^e  from  WNW.,  shiftingtoSW.  22d,  depression  central  in  about50°  N.,  45°  W., 
followed  over  the  Canadian  maritime  provinces  by  westerly  winds,  rising  pressure,  and 
clearing  weather;  in  43°,  06'  N.,  53°,  18'  W.,  W.,  strong  gale,  fierce  hall  squalls,  high 
confused  seajin  46°,  30'  N.,  51°,  26'  W.,  SW.  to  W..  strong  gale,  high  sea;  in  40°,  52' 
N.,  63°,  37'  W.,  W.  by  N.  and  NW..  strong  gale,  high  sea,  clearing  weather;  in  40°,  45' 
N.,  60°,  29'  W.,  NW.,  strong  gale,  nerce  sqrudls.  By  momipg  of  the  23d  the  depression 
had  disappeared  under  the  inluence  of  a  high  pressure  area  (30.40)  whidi  rapidly  ad- 
vanced fh>m  the  southwest  and  combined  with  a  similar  area  occupying  the  ocean  in  the 
vicinity  of  50°  N.  30°  W.  No.  VI.— During  the5th  the  barometer  fell  from  0.10to0.30 
inch  in  the  vicinity  of  25°  N.  25°  W.,  developing  on  the  6th  an  area  of  29.80,  with  the 
lowest  pressure,  29.74,  in  24°,  14'  N.,  23°,  30'  W.,  accompanied  by  SW.  squalls  and 
rough  sea.  From  the  6th  to  the  8th  the  depression  moved  slowly  northward  to  the 
Azores,  where  on  the  latter  date  the  lowest  pressure  was  reported  from  Ponta  Dclgado, 
29.74,  a  Ml  of  0.17  inch  in  past  twenty-four  hours,  wind  NE.  On  this  day  the  depre^ 
sion  curved  to  the  eastward,  followed  on  the  9th  by  a  rise  in  pressure  of  from  0.10  to 
0.20  inch  over  the  Azores,  with  clearing  weather.  During  the  10th  and  11th  disap- 
peared in  an  area  of  high  pressure  (30.40)  which  moved  south  westward  from  the  Bay  of 
Biscay.  No.  XX. — As  previously  stated  under  the  description  of  area  No.  XVI,  which' 
on  the  19th  was  central  south  of  Nova  Scotia,  a  very  extensive  area  of  low  pressure 
covered  the  ocean  on  this  day  between  the  parallels  of  40°  and  50°  N.  Reports  from 
the  logs  of  vessels  are  not  sufiidently  numerous  and  reliable  to  decide  the  probability  of 
a  connection  between  areas  No.  XVI  and  XX  so  far,  at  least,  as  to  say  that  they  were 
one  and  the  same  storm.  Central  north  of  the  Azores  on  the  19th,  with  the  lowest  press- 
ure about  29.75,  the  depression  moved  southeastward.    On  the  morning  of  the  21st  the 


REPORT   OF   THE    CHIEF   SIGNAL- OFFICER.  103 

central  area  was  inclosed  by  the  isobar  of  29.40,  bnt  by  the  following  morning  with  a 
farther  moYcment  eastward  the  pressure  had  rapidly  increased  and  the  dep^ression  was 
marked  by  the  isobar  of  29.70.     During  the  22d  and  23d  disapx>eared  under  the  influ- 
ence of  a  high  pressure  area  (30.20)  over  Algeria  and  southern  Spain.     No.  XXIV. — Im- 
mediately following  the  disappearance  of  area  No.  XX  the  pressure  fell  over  the  ocean 
south  of  the  Madeira  Islands,  and  on  the  23d  the  barometer  at  Funchal  rose  0.10  inch, 
witii  winds  shifting  from  SW.  to  ENE.     25th,  depression  central  between  the  Azores  and 
Madeira  Islands;  Ponta  Delgado,  29.62,  a  fall  of  0.33  inch  in  past  twenty-four  hours, 
wind  shifted  from  E.  to  NE.,  force  6;  Angra,  29.80,  a  fall  of  0.21  inch,  wind  NE. ;  Fun- 
chal, 29.58,  a  fall  of  0.20  inch,  wind  shifted  from  NE.  to  S.     Along  the  coasts  of  Portu- 
gal and  Spain  the  barometer  fell  from  0.10  to  0.20  inch,  with  southerly  vrinds  and  rain. 
26th,  depression  changed  its  course  to  tlie  eastward,  being  central  north  of  the  Madeira 
Islands;  Funchal,  29.31,  a  fall  of  0.25  inch,  SW.,  rain;  in  31<*,  35^ N.,  16°,  SO'' W.,  29.35, 
SW.,  force  7,  rain;  Ponta  Delgado,  29.49,  NE.,  force  6,  rain.     27th,  central  off  the  coast 
of  Portugal;  Lisbon,  29.19,  atall  of  0.44  inch,  SW.,  heavy  rain;  Santiago,  29.28,  a  fall 
of  0.39  inch,  NE.,  force  7,  heavy  rain;  in  35°,  40^  N.,  14°,  25'  W.,  WNW.,  force  6,  cloudy; 
Funchal,  29.48,  W.,  clearing;  Madrid,  29.45,  S.,  cloudy;  San  Fernando,  29.54,  a  fall  of 
0.20  inch,  SSW.,  rain.     28th,  depression  central,  with  increased  pressure  in  northern 
Sjtain,  lowest  barometer  at  Santiago,  29.30.    During  the  day  passed  eastward  over  the 
Mediterranean,  being  central  on  the  29th  near  Malta,  inclosed  by  the  isobar  of  26.90. 
The  barometer  along  the  southern  coast  of  France  fell  from  0.10  to  0.15  inch,  with  winds 
shifting  to  N.  and  NE.,  with  rain.    30th,  depression  central,  with  diminished  pressure 
OTer  I&ly,  inclosed  by  the  isobar  of  29.40,  lowest  barometer,  at  Pesaro,  29.29,  a  fiill  of 
0.43  inch  in  the  past  twen^-four  hours;  rain  generally  prevailed  throughout  the  king- 
dom.   The  ftirther  course  of  this  area  wUl  appear  on  the  December  chart    Of  the  storms 
over  Europe  the  following  descriptions  are  given:  No.  II. — ^Following  the  passage  over 
northern  Scandinavia  of  area  No.  XVII  of  the  October  chart,  the  pressure  on  the  Ist  fell 
qnite  suddenly  over  southern  Scandinavia^  lowest  barometer  at  Christiania,  29.38;  rain 
quite  general  over  Norway  and  Sweden,  with  northeast  to  soutiieast  vnnds.    2d,  depres- 
sion central  over  the  Baltic,  pressure  at  the  center  gradually  increasing;  the  area  of  pre- 
cipitation greatly  enlarged,  embracing  eastern  Scandinavia,  Germany,  Austria,  and  west- 
em  Russia;  snow  was  reported  from  Brono,  Dorpat.  and  St.  Petersburg.     3d,  central 
south  of  the  Golf  of  Finland,  lowest  barometer  at  St.  Petersburg,  29.35,  a  &11  of  0.36 
inch  in  past  twenty-four  hours,  NNE.,  snow;  Dorpat,  29.39,  a  &11  of  0.29  inch,  WSW., 
dondy;  over  the  Baltic  and  to  the  southward  the  winds  to  northwesterly,  with  rising 
barometer  and  cloudy  or  partly  cloudy  weather^  vdth  occasional  rain.    4th,  central  area 
greatly  enlarged,  a  trough  of  low-pressure  runmng  from  the  Black  Sea  northeastward  to 
the  Arctic  Ocean;  lowest  barometers  at  Archangel,  29.34,  and  Moscow,  29.39.    5th,  cen- 
tral near  60°  N.,  50°  E.;  Kasan.  29.40.  a  &11  of  0.25  inch,  SW.,  snow;  Ekaterinburg, 
29.72,  a  fall  of  0.35  inch,  SSE.,  cloudy;  Krotkowo,  29.50,  a  fall  of  0.30  inch,  W.,  cloudy. 
Gth,  Ekaterinbuig,  29.34,  SSE.,  snow;  Kasan,  29.74,  W.,  cloudy;  Krotkowo,  29.86, 
N.  W.,  cloudy.    7th  and  8th,  disappeared  in  an  area  of  high  pressure  (30.40)  over  oen 
tral  Siberia.    No.  V. — ^While  area  No.  II  covered  central  Russia  on  the  4th  the  present 
area  appeared  off  the  northwestern  coast  of  Norway.    On  the  5th,  the  central  deprenion 
occupied  northern  Scandinavia;  Tromso,  29.22,  a  fall  of  0.60  inch  in  -jpast  twenty-four 
hotuB,  SW.,  rain;  Brono,  29.38,  a  fall  of  0.56  inch^  SW.,  rain.    On  this  day  the  isobar 
of  29.80  covered  Scandinavia  and  more  than  two-thuds  of  Russia,  running  southeastward 
into  Toorkistan.     6th,  central  over  Hie  Gulf -of  Finland,  with  the  area  of  precipitation  ex- 
tending southwestward  to  France  and  south  to  Turkey;  St.  Petersbuig,  29.48,  S£.,  light 
snow:  Dorpat,  29.34,  ESE.,  light  snow;  Wilna,  29.48,  SW,,  fair.     7th,  central  east  of 
the  White  Sea,  with  greatly  diminished  ener^;  Archangel,  29.78,  a  rise  of  0.13  inch, 
wind  WSW.     The  rapid  advance  of  a  high  pressure  area  (30.40)  over  Toorkistan  and 
sonthwestem  Siberia  caused  the  disappearance  of  this  depression  on  the  8th.    No.  IX. — 
This  area  succeeded  No.  V  veiy  rapidly,  appearing  over  northern  Norway,  while  the 
latter  was  yet  central  near  the  White  Sea.     7th,  Tromso,  29.41,  a  fall  of  0.19  inch  in 
past  twenty-four  hours,  NE.,  rain;  Haparanda,  29.71,  E.,  snow;  Brono,  29.49,  a  fall  of 
0.11  inch,  WNW.,  rain.    8th,  central  southwest  of  the  White  Sea;  Archangel,  29.15,  a 
fall  of  0.63  inch  in  past  twenty-four  hours,  ESE.,  cloudy;  St.  Petersbuig,  29.30,  a  fall 
of  0.56  inch,  NW.,  light  rain.     9th,  central  near  60°  N.,  50°  E. ;  Kasan,  29.41,  a  fall  of 
0.75  inch  in  past  twenty-four  hours,  S.,  cloudy;  Krotkowo,  29.50,  a  fall  of  0.80  inch, 
SW.,  cloudy.     10th,  central  over  the  Ural  Mountains  in  the  vicinity  of  55°  N. ;  Ekater- 
inbiug,  29.39,  a  fall  of  0.48  inch,  calm,  cloudy.     11th,  central  in  the  Province  of 
Yeniseisk,  but  with  greatly  diminished  energy,  finally  disappearing  on  the  following  day 
over  norUiem  Siberia.    Yeniseisk  reported  a  fall  of  0.11  inch  on  the  11th,  wind  shifting 
from  E.  to  ESE.,  with  heavy  snow.    No.  XI. — ^While  area  No.  I  was  central  on  the  11th 
over  the  White  Sea  and  before  a  complete  recovery  of  pressure  over  Scandinavia  the  ba- 
rometer fell  with  considerable  suddenness  over  the  Islands  north  of  Scotland ;  Thorshavn, 
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29.42,  a  fall  of  0.39  inch,  NE.,  force  6,  cloudy;  North  Unst,  29.50,  a  fall  of  0.33  inch, 
S.,  cloudy^  Sand  wick  Manse,  29.34,  a  fidl  of  0.69  inch,  SW.,  cloudy.  During  the  day 
depression  passed  southeastward  into  Denmark,  where  it  was  central  on  the  12th;  Copen- 
hagen, 29.30,  a  fall  of  0.56  inch,  E.,  rain;  Fanoe,  29.27,  a  fall  of  0.57  inch,  calm,  rain; 
the  isohar  of  29.60  covered  nearly  the  whole  of  central  Europe;  rain  prevailed  veiy  gen- 
erally over  the  German  Empire  and  eastern  France.  13th,  central  over  eastern  Russia; 
Konigsburg,  39.38,  a  fall  of  0.14  inch,  SW.,  heavy  snow;  Memel,  29.35,  a  feU  of  0.15 
inch,  N.,  cloudy;  rain  or  snow,  with  brisk  to  high  northwest  winds  and  gales,  prevailed 
throughout  Prussia  and  Bavaria  and  a  thunder-storm  was  reported  from  Munich.  14th, 
central  in  southwestern  Russia  with  increased  pressure;  Wilna,  29.52,  calm;  Kieff,  29.51, 
NW. ;  over  the  Baltic  and  throughout  Prussia  and  Bavaria  north  to  west  winds,  increas- 
ing gales,  with  rain,  sleet,  or  snow,  prevailed;  at  Berlin  a  hurricane  was  reported  on  the 
13th  and  14th.  15th,  depression  about  stationary,  with  conditions  unchanged  to  the 
westward.  IGth,  depression  moved  northward  to  near  the  Baltic  coast,  center  rapidly 
filling  up;  the  violent  storms  of  wind,  rain,  sleet,  and  snow  still  continued  to  the  south 
and  west,  but  by  morning  of  the  17th  clearing  weather,  with  winds  shifling  to  east  and 
south  and  rapidly  rising  pressure,  prevailed.  Depression  on  this  day  situated  north  of 
the  Black  Sea;  Nikolaiev,  29.72,  S.,  rain;  Kieff,  29.79,  NE.,  cloudy,  huge  piles  of  drift- 
ing snow.  During  the  day  the  depression  disappeared  in  a  high  pressure  area  (30.60) 
prevailing  in  the  vicinity  of  the  Caspian  Sea.  The  peculiar  movement  of  this  area  from 
the  13th  to  the  16th  inclusive  was  probably  due  to  the  persistency  of  an  area  of  high 
pressure  over  central  and  eastern  Russia,  which  condition  was  not  relieved  until  the  16th, 
when  an  area  of  30.40  appeared  over  France  moving  northeastward,  while  at  the  same 
time  No.  IV  covered  the  ocean  between  Iceland  and  Norway.  No.  XXI. — ^This  area 
may  have  been  a  continuation  of  No.  IV,  which  was  lost  sight  of  off  the  northern  coast 
of  Norway  during  the  18th,  owing  to  the  rapid  advance  northward  of  an  area  30.60  over 
northern  Europe.  Perhaps  the  depression  remained  intact  north  of  the  70th  parallel,  be- 
yond which  latitude  we  have  no  data,  and  put  in  an  appearance  on  the  20th,  in  north- 
western Siberia.  20th,  Barnaul.  29.81,  a  fall  of  0.79  inch  in  past  twenty-four  hours, 
SW.,  snow;  Yeniseisk,'  29.70,  a  fall  of  0.62  inch,  SW.,  snow.  21st,  depression  moving 
southeastward;  Yeniseisk,  29.43,  SW.,  snow;  Barnaul,  29.52,  SW.,  snow.  22d,  Yeni- 
seisk, 29.74,  W.,  snow;  Barnaul,  29.45,  NW.,  snow.  23d,, Yeniseisk,  30.24,  SSW.,  &ir; 
Barnaul,  30.47,  W.,  dear.  During  the  22d  depression  disappeared  over  the  Province 
of  Irkoutsk  in  an  area  of  high  pressure  (30.40)  then  prevailing  in  that  region.  No. 
XXVII. — Following  the  passage  of  area  No.  XVII  over  Scandinavia  on  the  22d  the 
barometer  again  fell  over  the  northern  portion  of  this  country,  developing  a  depression  on 
the  25th  which  by  the  following  morning  embraced  northern  Europe  between  the  par- 
allels of  60^  and  70^  N.  and  the  meridians  of  40^  and  16^  E. ;  lowest  pressure  at  Hapar- 
anda,  29.78,  NE.;  Archangel,  29.82,  ENE.;  St.  Petersburg,  29.83,  SW.,  snow.  On  the 
morning  of  the  26th  a  small  area  of  29.80,  with  snow,  appeared  just  north  of  the  Black 
Sea,  which  during  the  day  merged  with  area  No.  XXVII,  forming  a  barometric  trough 
extending  south  westward  from  the  White  Sea  and  including  the  whole  of  central  Russia. 
By  mommg  of  the  27th  this  extended  depression  contracted  to  small  area  of  29.40  sit- 
uated in  about  50"*  N.,  30^*  E.;  Kieff,  29.37,  a  &U  of  0.43  inch,  NNE.,  snow  and  fog; 
Nikolaiev,  29.39,  a  fall  of  0.44  inch,  NW.,  rain.  During  the  day  the  depression  curved 
to  the  northeast  and  with  greatly  diminished  pressure  was  cential,  morning  of  the  28th, 
in  central  Russia;  Kasan,  28.97,  a  fall  of  0.94  inch,  SE..  snow;  Moscow,  29.13,  a  &11  of 
0.63  inch,  SE.,  cloudy;  Archangel,  29.76,  a  Ml  of  0.17  inch,  ENE.,  cloudy;  St.  Peters- 
burg, 29.47,  a  fall  of  0.09  inch,  NW.,  light  snow.  29th,  central  in  northeastern  Russia; 
Archangel,  29.51,  NNE.,  cloudy;  Kasan,  29.48,  WSW.,  cloudy;  Ekaterinburg,  29.24,  a 
fall  of  0.80  inch,  SW.,  light  snow;  Moscow,  29.56,  S.,  light  snow.  During  the  day  de- 
pression passed  eastward  to  the  valley  of  the  Obi,  where  it  was  central  on  the  morning  of 
the  30th,  disappearing  thereafter  over  northern  Siberia  in  an  area  of  high  pressure,  30.20. 
No.  XXVni.— This  area  developed  during  the  24th  and  25th  over  the  Mediterranean 
south  of  France,  pressure  generally  below  29.85,  with  cloudy  weather,  easterly  winds  and 
rain  along  the  southern  coast  of  lYance  and  the  western  coast  of  Italy.  26th,  the  isobar 
of  29.80  embraced  the  whole  of  southern  Europe  between  the  parallels  of  SS'^  and  46°  N., 
and  thence  westward  over  the  Atlantic  to  35**  W.  This  extended  depression  embraoed 
two  smaller  areas,  one  29.40  (area  No.  XXIV)  and  the  other  29.70  (area  No.  XXVIII) 
the  latter  occupying  the  Mediterranean  in  the  vicinity  of  Sardinia.  During  the  27th  and 
28th  the  depression  moved  southeastward  off  the  western  coast  of  Italy  and  was  finally 
lost  sight  of  tlirough  the  influence  of  advancing  area  No.  XXIV  central  on  the  28th  off 
the  eastern  coast  of  Spain.  Of  the  storms  off  the  Asiatic  coast  the  following  descriptions 
are  given :  No.  III. — During  the  Ist  the  barometer  along  the  southeastern  coast  of  the  Island 
of  Nippon  fell  from  0.10  to  0.20  inch,  developing  on  the  2d  a  depression  which  moved 
northeastward  with  comparatively  slight  energy;  no  violence  was  effected  at  land  sta- 
tions; 2d,  in  38*>,  47'  N.,  148^  27'  E.,  29.92,  NW.,  rough  sea,  cloudy;  3d,  in  40**,  27' 
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N.,  152^  10^  £.,  varuible  winds,  ronghsea,  rain.  4th,  in  42<',  Ol^N.,  156%  36^  £.,  29.70, 
NW.,  rough  weather,  cioss  seas,  rain.  5th,  in  43®,  15^  N.,  161°,  48^  E.,  29.75,  rough 
weather,  cross  seas,  NW.,  hail;  in  31°,  12^  N.,  174°,  08'  W.,  30.12,  SW.,  moderate  sea, 
cloudy.  6th,  in  44°,  20^  N.,  167°,  19^  E.,  moderate  sea,  NW.,  dondy;  in  31°,  12'  N., 
179°,  88'  W.,  30.06,  8W.,  moderate  sea,  showery.  7th,  in  45°,  04'  N.,  172°,  09'  E., 
29.85,  N.,  moderate  sea,  haU;  in  31°,  05' N.,  175°,  23'  W.,  29.81,  heavy  SW.,  squalls, 
tremendous  sea.  On  the  8th  the  depression  disappeared  in  an  area  of  high  press- 
ure (30.30)  with  clearing  weather  and  easterly  winds.  No.  YII. — ^This  at&k  formed 
over  the  China  Sea  during  the  5th  and  6th;  on  the  latter  date  barometer  at  Hong  Kong 
read  29.99,  a  tail  of  0.13  inch  in  post  twenty-four  hours,  wind  shifted  from  NE.  to  N. 
with  rain;  Manila,  Phillipine  Islands,  29.83,  a  rise  of  0.08  inch,  wind  shifted  &oai 
SSW.  to  SE.,  followed  by  rain.  7th,  Manila,  29.76,  SE.,  cloudy;  to  the  northward 
along  the  Japan  Islands  the  winds  were  northeasterly  with  falling  barometer  and  cloudy 
or  threatening  weather.  8th,  Manila,  29.75,  NNW.,  cloudy,  1.15  inches  rainfall  in  past 
twenty- four  hours;  Zi-Ka-Wei,  30.32,  rain,  wind  NNW.;  pressure  rapidly  &lling  along 
the  southern  coast  of  the  Japan  Islands.  9th,  Manila,  29.67,  SW.,  rain;  Nagasaki,  29.87, 
a  fall  of  0.27  inch  in  past  twenty-four  hours;  Wakayama,  29.72,  a  &11  of  0.41  inch,  ENE., 
rain;  Tokei,  29.78,  a  fall  of  0.20  inch,  NNE.,  rain;  in  37°,  10'  N.,  148^  24'  E.,  29.76, 
NNW.,  fair.  10th,  Nagasaki,  29.96,  N.,  clear;  Manila,  29.78,  E.,  dear;  Wakayama,  29.70, 
N.,  fair;  Tokei,  29.54,  NNE.,  rain;  in  37°  28'  N.,  148°,  35'  E.,  29.98,  NNE.,  heavy  sea, 
rain.  11th,  depression  passed  to  the  eastward,  followed  over  the  Japan  Islands  by  clear- 
ing weather,  rapidly  rising  pressure,  and  wind  shifting  to  east  and  northeast;  in  38°,  N., 
148°,  50'  E.,  29.89,  NNW.,  heavy  sea,  fair;  in  30°,  59'  N.,  158°,  02'  E.,  29.75,  W., 
heavy  squalls.  On  the  12th,  disappeared  to  the  eastward  in  an  area  of  high  pressure. 
No.  XV. — ^This  area  suddenly  appeared  in  the  vicinity  of  30°  N.,  150°  £..  developing  on 
the  14th  a  depression  inclosed  by  the  isobar  of  29.60;*in  39°,  05'  N.,  153"^,  15'  E.,  29.47, 
a  fall  of  0.78  inch  in  post  twenty-four  hours,  NW.,  clear;  in  33°,  19'  N.,  144°  23'  E., 
29.74,  N.,  heavy  squalls.  During  this  day  and  the  following  the  depression  moved 
rapidly  northeastward,  and  by  morning  of  the  16th  was  lost  in  an  area  of  high  pressure 
(30.30)  in  the  vicinity  of  35°  N.,  165°  E.  No.  XIX.— This  depression  developed  over 
the  China  sea  during  the  17th  and  18th,  and  moved  northeastward  south  of  the  Japan 
Islands,  disappearing  on  the  22d  in  the  vicinity  of  35°  N.,  165°  E.  Rain  with  north- 
easterly winds  and  the  barometer  generally  above  29.90  prevailed  during  the  19th  and 
20th  along  the  Japan  coast;  the  depression  was  too  far  south  to  produce  a  decided  effect 
along  this  coast.  The  following  observations  show  the  influence  of  the  storm  at  Manila, 
Philippine,  Islands:  18th,  29.84,  NE.,  fair;  19th,  29.69  N.,  doudy;  20th,  29.57  S., 
stormy,  4. 50  inches  rainfall  in  past  twenty-four  hours ;  21st,  29. 81,  SE. ,  veiy  cloudy.  No. 
XXVI. — During  the  22d  and  23d  this  storm  developed  over  the  China  Sea  soutJi  of  the 
20th  parallel;  22d,  Macao,  29.81,  a  Ml  of  0.13  inch  in  past  twenty-four  houTB,  wind  NE., 
8  hours  rainfall;  Manila,  29.83,  SW.,  cloudy;  in  24°,  59'  N.,  119°,  25'  E.,  29.89  NNE., 
doudy.  23d,  Macao,  29.84,  NE.,  cloudy;  Manila,  29.84,  N.,  doudy;  in 22°,  19'  N.,  116°,  16' 
E.,  29.78,  WSW.,  cloudy.  24th,  Hong  Hong,  29.95,  NW.,  fair;  steamship  Belgic,  Hong 
Kong,  29.86,  W.,  cloudy;  Manila,  29.83,  SW.,  1.39  inches  rainfall  in  past  twenty-four 
ho« rs.  At  Nagasaki  and  Zi-Ka-Wei  the  barometer  fell  from  0. 04  to  0. 12  inch,  wind  NE. , 
light  rain,  but  from  Wakayama  northeastward  to  Yokohama  there  was  a  slight  rise, 
wind  shifted  from  SW.  to  E.  and  NE.  25th,  at  Manila  and  Hong  Kong  wind  shifted 
to  N.  and  NW.,  with  slowly  rising  pressure  and  clear  or  partly  cloudy  weather;  over 
Japan  rain  was  general  with  easterly  winds  and  pressure  about  30.00  except  at  Nagasaki 
where  the  barometer  read  29.92.  During  the  day  depression  shifted  its  course  more  to 
the  east  leaving  the  Japan  Islands  a  greater  distance  to  the  north  which  caused  a  cessa- 
tion of  atmospheric  disturbance  in  tl^t  region  followed  on  the  morning  of  the  ^th  by 
clear  and  dearing  weather;  slightly  higher  pressure  prevailed  from  Nagasaki  westward, 
and  slightly  lower  northeastward  to  Yokohama.  27th,  depression  disappeared  over  the 
ocean  in  the  vicinity  of  30°  N..  155'  £.  Along  the  Japan  coast  the  barometer  rose  from 
0.10  to  0.25  inch;  winds  shifting  to  N.  and  NW.  with  dear  or  partly  cloudy  weather. 

• 

TEMPEBATUBE  OF  THE  AIR. 

The  mean  temperature  of  the  air  for  October,  1881,  is  shown  by  the  isothermal  lines 
(in  red)  on  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the 
right-hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month 
throughout  the  various  districts,  as  deduced  principally  from  observations  taken  at  Sig- 
nal Service  stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present 
month,  and  the  departures  of  such  means  from  the  average  for  many  years.  The  tem- 
perature is  everywhere  above  the  normal  east  of  a  line  running  from  the  Rio  Grande  Val- 
ley northeastward  to  Lake  Superior.  Within  this  extensive  region  of  country  the  de- 
partures of  excess  range  1°.3  in  New  England  to  6°.  5  in  the  Eastern  Gulf  States.     Mount 
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Waahington  shows  a  deficiency  of  1^.1.  Over  the  remainder  of  the  country  to  the  west 
the  temperature  is  everywhere  below  the  normal  with  but  one  exception,  the  Middle 
Rocky  Mountain  slope,  where  an  excess  of  5^.1  appears.  The  departures  of  deficiency 
range  firom  0*^.8  in  Minnesota  to  6^.8  in  the  Northern  Rocky  Mountain  8lox)e.  As  a 
means  of  interesting  comparison,  the  following  maximum  departures  from  the  normal 
are  given  for  each  year  since  1872,  together  with  the  corresponding  districts:  1873,  — 5°.() 
Upper  Mississippi  Valley,  and  — 4°. 6  Minnesota;  1874,  -f  3°.0  Minnesota,  and  +2°. 9 
Upper  Afississippi  Valley;  1875,  — 4®.  6  Saint  Lawrence  Valley,  and  — 3°.  7  South  Atlantic 
States;  1876,  — 4«'.0  Minnesota,  and  —4°. 2  South  Atlantic  States;  1877,  +4°. 6  Lower 
Lake  region;  1878,  4-4°. 8  New  England;  1879,  4-9°. 04  Upper  Mississippi  Valley  and 
Minnesota;  1880,  — 4®.0  Rio  Grande  Valley,  and  — 3°.7  Southeast  Rocky  Mountain 
slope. 

Ranges  of  temperature  at  signal  service  stations. — Monthly  ranges  in  general  varied  from 
35®  to  50**  over  the  country  east  of  the  Rocky  Mountains  and  from  45**  to  60°  westward 
to  the  Pacific  The  smallest  ranges  were:  Key  West,  18°;  Punta  Rassa,  23°;  Browns^ilIe, 
26°;  San  Diego  and  San  Francisco,  27°;  Galveston,  28°;  New  Orleans  and  Port  Eads,  31°; 
Cedar  Keys  and  Portland,  Oreg.,  32°.  The  largest  were:  Fort  Assinniboine,  74°;  Eagle 
Rock  and  Campo,  69°;  Fort  Benton,  67°;  Prescott,  65°;  Winnemucca,  64°;  Florence, 
Ariz.,  62°;  Forts  Shaw  and  Buford,  61°.  The  daily  ranges  vaiied  in  the  different  dis- 
tricts as  follows:  New  England,  21°  at  New  Shoreham  and  Eastport,  to  37°  at  Boston; 
Middle  Atlantic  States,  20°  at  Chincoteague  to  28°  at  Atlantic  City,  Washington,  and 
Norfolk;  South  Atlantic  States,  19°  at  Charleston  to  28°  at  Augusta  and  29°  at  Wilming- 
ton; Florida  Peninsula,  14°  at  Key  West  to  19°  at  Cedar  Keys;  Eastern  Gulf  States,  19° 
at  New  Orleans  to  26°  at  Montgomery;  Western  Gulf  States,  16°  at  Galveston  to  29°  at 
Mason  and  33°  at  San  Antonio;  Ohio  Valley  and  Tennessee,  24°  at  Cincinnati  to  28°  at 
Morgantown  and  Memphis,  and  30°  at  Pittsburgh;  Lower  Lake  r^on,  24°  at  Sandusky 
to  29°  at  Buffalo  and  38°  at  Rochester;  Upper  Lake  region,  23°  at  Escanaba  to  31°  at 
Dulnth  and  33°  at  Port  Huron;  Upper  Mississippi  Valley,  21°  at  La  Crosse  to  29°  at 
Saint  Paul  and  30°  at  Saint  Louis ;  Upper  Missouri  Valley,  26°  at  OmcOia  to  42°  at  Yank- 
ton and  Fort  Bennett;  extreme  Northwest,  37°  at  Fort  Stevenson  to  43°  at  Bismarck; 
Northern  Slope,  27°  at  Helena  to  45°  at  North  Platte  and  47°  at  Deadwood;  Middle 
Slope,  39°  at  Fort  Elliott  to  40°  at  Denver  and  Dodge  City;  Southern  Slope,  27°  at  Jacks- 
Iboiough,  to  40°  at  Stockton  and  47°  at  El  Paso;  Rio  Grande  Valley,  24°  at  Edinburgh 
to  44°  at  Uvalde;  Northern  Plateau,  28°  at  Lewiston  to  39°  at  Bois^  City  and  50°  at 
Eagle  Rock;  Middle  Plateau,  29°  at  Pioche  to  32°  at  Salt  Lake  City  and  55°  at  Winne-' 
muoea;  Southern  Plateau,  42°  at  Silver  City  to  44°  at  Tucson  and  51°  at  Fort  Verde, 
North  Pacific  coast,  19°  at  Portland  to  27°  at  Olympia  and  28°  at  Roseburgh;  Middle 
Pacific  coast,  19°  at  San  Francisco  to  35°  at  Sacramento  and  Red  Bluff;  South  Pacifie 
coast,  23°  at  San  Diego  to  37°  ai  Visalia,  Los  Angeles  and  Yuma,  and  60°  at  Campo. 


Table  of  maximum  and  minimum  temperatures  for  Odcberj  1881. 


Signal  Service. 

United  States  Army  post  suxgeons 
or  voluntary  observers. 

State  or  Territory. 

Station. 

• 

Min. 

Station. 

o     Max. 

• 

0 

•mm 

AlAbftma .,,,,,.., --r. 

Montgomery 

Florence    and  San 

Carlos. 
Prescott 

o 

02 
98 

o 
49 

1 

Atibum . 

o 
44 

Aii>onA  -T.-TT r 

Do ^ 

21 
44 
19 

1 

1 

Arkansas. 

Little  Rock 

Mi 
89 

i                 ! 

California 

Campo 

Gait  and  Fort  Yuiiia  J " '  100 " 
Camn  Kelloinr 

Do 

15 

Ck>lorado 

Denver 

83 
86 
77 

28 
28 

FortOarlanoT. 

15 

Ck>nn6Qtiout 

New  Haven 

Southington '      86 

FoHHale 81 

Fort  Buford 

22 

Dakota 

Fort  Sully. 

Do 

Fort  Buford 

9 

49 

37 

"51* 
48 
48 
9 

""W 

5 

Delaware 

Delaware  Break- 

water. 
Washington 

84 

92 
91 

1 

District  of  Columbia 

.... <...... ••••..... ....M.  ••..•>.. *..«•••••• 

Florida 

Key  West 

Houston ..•     96 

Fort  Barrancas '- 

Do 

Punta  Rassa 

46 

GeoiKiA — - 

90 

Forsyth 

93 

Do....: 

Atlanta 

McPherson  Barracks 

'45 

Idaho 

Kairlft  Kofk..  .  .   ,   > 

78 
88 

1 

Illinois 

diro 

Champaign 

Anna 

90 

1    . ..». 

Do 

Elmira 
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Table  of  maximum  and  minimum  temperatures  for  October,  1881 — Cbntinaed. 


State  or  Territory. 


Indiana 

Do 

Indian  Territory. 
Iowa 


Do 

Kaiusaa..... 

Do 

Kentucky 
Louisiana 
Maine 

•Do 

llaryland. 


Do 

Maasachuaetts 

Michigan 

Do 

Minnesota 

Do 

Mississippi 

Ifissoun 

Do 

Montana 

Do 

Nebraska 

Do 

Nevada 

Ne^  Hampshire . 
New  Jersey 

Do 

New  Mexico........ 

Do..- 


New  York 

Do 

North  ClBrolina.. 


Do. 
Ohio. 


Do 

Oregon 

''Sr:!^?."!.:::;:::::::::: 

Rhode  Island 

South  Carolina. 

Tennessee 

Do 

Texas 

Do 

Utah.. , 

Vermont 

Virginia 

Do 

Do 

Washington  Territory. 

Do 

West  Virginia 

Wisconsin , 

Do 

Wyoming 


Signal  Service. 


Station. 


Indianapolis.. 


Fort  Supply... 
DesMomes.... 


Dodge  City. 


Louisville... 
Shreve|)ort. 
Portland .... 

Eastport 

Baltimore... 


Boston 

Port  Huron. 
Esoanaba.'.... 
Saint  Paul... 
Moorhead.... 
Vicksburgh 
Saint  Louis.. 


Fort  Keogh... 

Fort  Assinniboine..... 

Omaha 

North  Platte 

Wlnnemucoa.. 

Mount  Washington.. 

Sandy  Hook 

Atlantic  City 

LaMesilla 

Fort  Bayard  and  Sil- 
ver City. 

New  York  City 

Bufflklo 

Hatteras  and  Kitty- 
hawk. 

Charlotte.. 

Cincinnati  and  Co- 
lumbus. 

Toledo 

Umatilla 

Pittsburgh 


Newport 

Charleston 

Memphis 

Nashville , 

Edinburgh 

Fort  Elliott 

Salt  Lake  City. 

Burlington 

Cape  Henry 

Norfolk 

Chincoteague.. 

Almota 

Dayton 

Morgantown..., 
Madison 


Cheyenne. 


o 
81 


90 
83 


89 


87 
94 
83 


89 


90 
79 


72 


90 
85 


78 

85 


75 

64 
87 


92 


88 
90 


84 


89 


78 
89 
89 
89 
94 


82 
74 


89 
"72 


84 
77 


76 


o 
89 


24 
82 


29 


48 
47 


24 


28 
"25 


17 
45 
48 


—16 


25 

11 

-3 


85 

"ao 


29 


42 


85 
21 
85 


84 
64 


43 


83 
25 
25 


42 


19 
36 
S3 


18 


United  States  Army  post  surgeons 
or  voluntary  observers. 


Station. 


Laconia.. 
Vovay.... 


Des  Moines,    Fort 
Madison,  ii  Logan. 

Cresoo 

Wellington 

Fort  Wallace 


Cornish  and  Dexter. 


Fallsten  and  Feder- 
alsburgh. 

Woodstock 

Heath 

Fort  Brady 


FortSnelllng. 


Neosho 

Sedalia 

Fort  Assinniboine. 


Clear  Creek. 


Carson  City. 

Auburn 

Vineland 

Aoto~ 

Fort  Union., 


West  Point 

Madison  Barracks.. 
Weldon... 


Jaoksonbuivh    and 
Portsmouth. 
Westerville 


Milton 

Dyberry 

Fort  Adams. 
Aiken 


Coalville .... 
WoodsUxdc. 
Acootink .... 
Snowville... 


Flemington .. 

Edgerton 

NeiUsville 

Fort  Bridger. 


o 

86 
86 


86 


95 


85 


26 


22 


90 


28 
20 
20 


75 


96 


89 


78 
88 
92 


98 
92 


29 
-17 


27 
18 


86 


95 

Hi 


83 
91 


17 
35 


32 


90 
81 
45 


18 
17 


81 


86 
82 


78 


29 


24 
—3 


DeviiUums  from  ^nean  temperature, — Under  thiB  heading  departures  exhibited  by  re- 
])ortB  fit>m  the  regular  Signal  Service  stations  are  shown  in  the  table  of  oomparatlve  temper- 
atures on  the  right-hand  side  of  Chart  No.  II.  The  following  items  of  im])ortance  in 
connection  with  this  subject  are  reported  by  voluntary  observers:  lUineis:  Riley,  mean 
temperatne  4^.7  above  that  of  past  twenty  years;  October,  1879,  was  the  only  month 
with  a  higher  temperature;  the  minimum  temperature  for  each  October  during  the 
past  twenty  years  has  been  lower  than  that  of  the  present  year  and  the  monthly  range 
for    the    present    month   is    the  smallest  for  the  same  period.      Maine:  Gardiner, 
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mean  temperature  0^.24  below  theayerage  for  the  past  fort^-five  years.    Maryland: 
FaUston,  mean  temperature  considerably  above  the  average  for  the  past  ten  years.    Sandy 

Springs,  warmest  October  for  past  fif- 
^  teen  years.  Miswuri:  Saint  Louis,  the 
Missouri  Weather  Service  reports:  mean 
temperature  5^  above  the  average  of  the 
past  forty-five  years;  this  mean  has  been 
exceeded  but  three  times  since  1637; 
highest,  62^.8,  occurred  in  1839;  lowest, 
46^.7,  occurred  in  1863.  Nete  HampeMre: 
Contoocookville,  mean  temperature  1^ 
above  the  average  for  past  eleven  years. 
New  York:  Waterburgh,  mean  tempera- 
ture considerably  above  the  average  for 
the  past  ten  years;  highest  mean  tem- 
perature during  this  period  occurred  in 

1879.  Palermo,  mean  temperature  0^.4 
above  the  average  for  the  past  twenty- 
eight  years.  North  Volney,  mean  tem- 
perature 2^.6  above  the  average  for  past 
thirteen  years;  highest  monthly  mean 
during  that  period,  55^.5,  occurred  in 
1879;  lowest,  44®.  7,  occurred  in  1876. 
J^est  Virginia:  Flemington,  mean  tem- 
perature 8®  above  the  mean  for  October, 

1880.  Virffinia :  Wytheville,  mean  tem- 
perature 4^.7  above  the  average  for  the 
past  seventeen  years. 

Frosts. — In  the  various  districts  iiief 
were  reported  on  the  following  dates: 
New  England,  3d  to  7th,  9th  to  12th, 
14th,  20th  to22d,  26th  to  29th;  Middle 
Atlantic  States,  5th,  6th,  7th,  11th,  12th, 
14th,  19th to 23d,  26th to  28th;  South  At- 
lantic States,  6th,  7th,  9th,  11th,  12th, 
21st,  22d,  26th,  27th;  East  Gulf  States, 
26th;  West  Gulf  States,  19th,  22d,  27th; 
OhioValley  and  Tennessee,  5th,6th,lltb, 
14th,  15th,  17th  to  23d,  25th  to  27th; 
Lower  lake  r^on,  5th,  6th,  7th,  10th, 
11th,  14th,  19th,  20th,  21st,  26th  to28th; 
Upper  Lake  region,  1st,  2d,  4th  to  6th; 
9th  to  11th,  13th,  14th,  16th  to  28th, 
31st;  extreme  Northwest,  1st  to  6th,  8th, 
9th,  11th  to  27th,  30th;  Upper  Missis- 
sippi VaUey,  5th,  9th,  10th,  13th,  16th, 
18th  to  22d,  24th  to  26th;  MissouriVal- 
ley,  8th,  9th,  13th,  15th  to  21st,  23d  to 
26th,  30th;  Northern  Slope,  1st,  2d,  4th 
to  31st;  Middle  Slope,  16th  to20th,  24th, 
25th,  28th,  30th;  Southern  Slope,  20th, 
25th.  30th;  Southern  Plateau,  11th,  12th, 
14th  to  18th,  21st  to  24th,  28th  to  Slst; 
'D.  "5  *5  >J  Middle  Plateau,  4th  to  10th,  12th  to  18th, 

21st  to  31st;  Northern  Plateau,  1st  to  6th,  7th  to  10th,  12th  to  14th,  22d  to 
26th;  North  Pacific  region,  1st,  3d,  11th  to  14th,  2l8t,  24th;  Middle  Pacific  region, 
13th  to  17th;  South  Pacific  region,  3d,  6th  to  8th,  14th  to  23d,  31st.  The  following 
notes  in  reference  to  severe  and  damaging  frosts  have  been  reported:  Lynchburg, 
Va.,  6th,  light  fbost  of  this  morning  was  unprepared  for;  irreparable  damage  done  to  the 
tobacco  crop  standing  in  the  fields.  Southington,  Conn.,  6th,  temperature  fell  to  22®; 
great  damage  done  the  cabbage  crop;  pears  were  frozen  on  the  trees;  the  change  came 
80  suddenly  that  no  preparation  was  made  for  it.  Westborough,  Mass.,  5th,  great  de- 
struction of  vegetables  and  fiowers.  Worcester,  Mass.,  5th,  vegetation  killed.  Thom- 
ville,  Mich,  lltti,  destructive  to  vegetation.  Johnsonton,  Va.,  6th,  vines  killed.  New- 
port, Vt.,  5th,  apples  firozen  on  the  trees;  great  destruction  of  fkll  feed  and  late  crops. 
Derby  Line,  .Y t. ,  5th,  ground  frozen  hard ;  much  inj  nry  to  grapes  and  other  fruit.  Stowe, 
Vt. ,  5th,  all  fruit  frozen  on  the  trees.    Orleans  County,  Vt. ,  5th,  many  large  orchards  nearly 
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rained;  large  loss  in  apples  and  vegetables.  Lemoore,  CaL,  21st,  daring  past  week  very 
severe  frosts;  fig  trees,  oleanders,  and  even  chrysanthemnms  were  badly  damaged;  a 
gTQ^t  many  house-plants  were  killed.  Little  Metis,  Province  of  Quebec,  28th,  grain  and 
potatoes  suffered  severely.  Winthrop,  Mass,  6th,  immense  damage  to  crops  in  surround- 
ing country;  grapes  completely  destroyed  and  apples  nearly  so;  the  damage  in  the  county 
to  apples  alone  is  estimated  at  $25,000;  late  com,  pumpkins  and  squash  were  badly  in- 
jured. Raleigh,  N.  C,  6th,  tobacco  crop  in  this  section  badly  injured.  Plummersville, 
N.  C,  6th,  very  heavy;  much  itgury  to  crops.  Bristol,  Tenn.,  22d,  first  of  season; 
fences  perfectly  white  for  miles  about;  considerable  injury  to  fruit  and  other  crops.  Dan- 
ville, Va.,  6th,  tobacco  severely  injured.  Richmond,  Va.,  6th,  very  general  throughout 
the  State,  and  doing  incalculable  damage,  especially  to  the  tobacco  crop;  at  least  one- 
half  of  the  standing  crop  has  been  destroyed;  in  some  portions  of  the  State  the  condition 
is  even  worse;  one  &rmer  is  reported  to  have  lost  80,000  plants,  while  the  joint  loss  of 
two  others  is  estimated  at  what  would  fill  sixty  bams.  South  Carolina,  6th,  in  northern 
portions  of  State  the  late  growth  of  cotton  has  be^i  destroyed.  Milford,  N.  H.,  5th, 
squashes,  grapes,  and  vegetables  badiy  damaged;  ground  frozen.  East  Northwood,  N. 
H.,  5th,  crops  and  fhiit  severely  injured.  Hanover,  N.  H.,  5th,  first  of  the  season; 
ground  frozen  so  hard  that  the  crust  would  bear  up  a  horse;  late  fruit  severely  injured. 
Portsmouth,  N.  H.,  5th,  great  damage  to  fruits  and  gardens;  Warner,  N.  H.,  5th,  fruit 
frozen  on  the  trees  and  house  plants  were  frozen  in-doors.  Contoocook,  N.  H.,  5th,  fruit, 
squashes,  and  other  crops  badly  damaged.  Plymouth,  N.  H.,  5th,  ground  in  some  places 
frozen  to  a  thick  crust;  fruit  and  vegetables  injured.  Wolfborough,  5th,  most  extreme 
and  sudden  change  of  weather  ever  known  here;  thermometer  fell  from  80^  Monday 
noon  to  28^  TueSUiy  night;  ground  was  frozen,  and  throughout  this  region,  grapes, 
squashes,  pumpkins,  plants,  and  vines  were  severely  damaged. 
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Ice. — ^The  followiDg  stations  report  its  formation:  Princeton,  Oakland,  and  Alameda, 
Cal.,  14th.  •  Roseburgh,  Oreg.,  14th.  Bois^  City,  Idaho,  7th,  J  inch;  13th.  Prescott, 
Ariz.,  15th,  17th  to  20th,  22d,  30th.  Deadwood,  Dak.,  14th,  \  inch;  15th,  }  inch; 
16th,  17th.  Cheyenne,  Wyo.,  12th,  13th,  14th.  Fort  Buford,  Dak.,  4th.  Huron, 
Dak.,  12th.  Yankton,  Dak.,  12th,  13th.  Saint  Paul.,  Minn.,  5th.  Duluth,  Minn., 
13th.  Oswego,  6th.  Flushing  and  Port  Jervis,  N.  Y.,  5th.  Poughkeepsie,  N.  Y.,  5th, 
J  inch.  Ardenia,  N.  Y.,  5th,  6th,  i  inch.  Bnfialo,  5th.  Rochester,  27th.  Bangor, 
Me.,  5th,  on  quiet  pools  from  2  to  3  inches;  26th.  Wood's  HoU,  Mass.,  5th.  Thatcher's 
Island,  Mass.,  2d.  Cambridge,  Mass.,  10th,  11th,  26th,  27th.  Rowe,  Mass.,  5th,  \  to 
j^incii;  6th,  11th.  Springfield,  Mass.,  5th,  6th.  New  London,  5th,  6th.  Boston,  27th. 
Burlington,  Vt.,  14th,  26th.  New  Haven,  5th.  Wabash,  Ind.,  5th.  Nora  Springs, 
Iowa,  20th.  Clay  Centre,  Kans.,  18th,  J  inch.  Orono,  Me.,  5th,  \  inch.  Dexter,  Me., 
5th.  Fall8ton,Md.,  6th,  thin  film.  Litchfield,  Mich.,  19th.  Niles,  Mich.,  19th.  Thom- 
ville,  Mich.,  24th.  Clear  Creek,  Nebr.,  13th,  20th.  Genoa,  Nebr.,  13th,  18th,  24th. 
Howard^  Nebr.,  18th,  \  inch.  Grafton,  N.  H.,  5th,  }  inch.  Contoocook^ille,  N.  H., 
Sth,  >}  mch.  Ruggles,  Ohio,  11th.  Charlotte,  Vt.,  5th,  27th.  Accotink,  Ya.,  6th. 
Johnsonville,  Va. ,  6th.  Derby  Line,  Vt ,  5th.  J  inch.  Newport,  Vt. ,  5th,  J  inch.  Stowe, 
Vt.,  5th,  }  to  1  inch.  Millbrd,  N.  H.,  5th,  \  inch.  Warner,  N.  H.,  5th,  ^  inch.  Ply- 
month,  N.  H.,  5th,  \\o\  inch.  Bradford,  Pa.,  5th,  1  inch.  London,  Province  of  On- 
tario, 5th,  \  inch.  Britisii  Columbia,  14th;  cold  weather  has  been  veiy  seveie  for  several 
days;  ice  formed  every  night. 

PKECIPITATION. 

The  general  distribution  of  rainfall  for  the  month  of  October,  1881,  is  shown  on  Chart 
No.  Ill  from  the  reports  of  over  five  hundred  stations.  From  the  table  in  the  lefi-hand 
comer  of  the  chart  is  obtained  a  monthly  average  for  each  of  the  various  districts,  deter- 
mined from  the  records  (covering  a  period  of  many  years)  of  Signal  Service  stations,  and 
also  a  comparison  of  the  present  month  with  such  averages.  Upon  examining  the  chart 
a  decided  excess  in  the  monthly  rainfall  is  found  to  prevail  over  the  central  portion  of 
the  country,  the  departures  ranging  from  0.22  inch  in  the  Eastern  Gulf  States  to  4.52 
inches  in  the  Upper  Mississippi  Valley.  The  area  of  deficiency  is  confined  to  the  Atlantic 
coast,  and  except  a  slight  excess  in  the  Middle  Atlantic  States  prevails  ih>m  the  Canadian 
maritime  provinces  south  westward  to  include  Florida,  the  departures  ranging  from  0.90 
inch  in  New  England  to  4. 00  inches  in  the  Florida  Peninsula.  On  Mount  Washington  there 
appears  to  be  a  very  large  excess,  the  total  monthly  rainfall  measuring  18.38  inches.  On 
the  Pacific  coast  a  comparison  with  the  average  shows  a  range  of  from  normal  in  the 
South  Pacific  region  to  -|-1.68  inches  in  the  North  Pacific  region.  As  a  means  of  inter- 
esting comparison  the  following  maximum  departures  from  the  average  are  given  for 
each  year  since  1872,  together  with  the  corresponding  districts:  1873,  laige  excess,  New 
England  and  Middle  Atlantic  States;  1874,  — 3.85  inches.  Western  Gulf  States,  and 
— 3.10  inches,  New  England;  1875,  — 1.40  inches.  Lower  Missouri  Valley  and  Middle 
Atlantic  States,  and  -|-1.30  inches.  North  Pacific  region;  1876,  -|-5.15  inches,  South  At- 
lantic States,  and — ^2.35  inches,  New  England;  1877,  -f5.88inches.  Western  Gulf  States; 
1878,  -1-2.35  inches,  Minnesota;  1679,  +3.18  inches.  Eastern  Gulf  States;  1880,  +3.36 
inches,  Florida  Peninsula. 

Deviations  from  average  precipiiation. — Under  this  heading  departures  exhibited  by  the 
reports  firom  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfall  in  the  lower  left-hand  comer  of  Chart  No.  III.  The  following  items 
of  importance  in  connection  with  this  subject  are  reported  by  voluntary  observers:  Con- 
necticut: Southington,  monthly  rainfall  considerably  below  the  average  for  the  past  eleven 
years.  Indiana:  Wabash,  monthly  rainiall  double  the  average  of  several  years  past. 
HUnois:  Riley,  monthly  rainfall  4.53  inches  above  the  average  for  the  past  twenty  years, 
and  0.24  inch  greater  l^an  the  largest  rainfall  during  that  period.  Maine:  Gardiner, 
monthly  rainfiill  1.90  below  the  "average  for  the  past  forty-five  years.  Missouri:  Saint 
Louis,  Missouri  Weather  Service  reports  monthly  rainfall  considerably  above  the  average 
for  tiie  past  forty-five  years.  Nero  Hampshire:  Contoocookville,  monthly  rainfall  about 
1.50  inches  below  the  October  average  for  the  past  eleven  years.  New  York:  Palermo, 
monthly  rain&ll  equals  the  normal  or  the  average  of  the  past  twenty-eight  years;  North 
Volney,  monthly  rainfall  0.12  above  the  average  of  the  past  nine  years.  West  Virginia: 
Flemington,  monthly  rainfall  considerably  less  than  the  average  and  1.00  inch  less  than 
that  of  October,  1880. 

Special  heavy  rains, — 1st,  Mount  Ida,  Ark.,  2.00  inches  in  6  hours  and  50  minutes; 
Franklin,  Ark.,  3.48:  Denison,  Tex., 2.82;  Eagle  Pass,  Tex.,  3.18;  Lexington,  Mo.,  3.83; 
Fort  Smith,  Ark.,  3.75.  Ist  and  2d,  Pierce  City,  Mo.,  4.50;  Brackettville,  Tex.,  13.08, 
of  which  10.97  fell  in  eight  hours.  2d,  Blooming  Grove,  Pa.,  2.90;  Toledo,  3.10  in  12 
hours;  Fort  Scott,  Kans.,  1.80  in  20  minutes.  2d  and  3d,  Springfield,  111.,  5.74.  4th, 
Vevay,  Ind.,  1.20  in  40  minutes..    4th  and  5th,  Yates  Centre,  Kans.,  2.40  during  late 
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night  and  early  morning.  6th,  Swanwick,  III.,  2.25  in  1  hour  and  45  minutes.  6th  and 
7th,  Manitowoc,  Wis.,  3.30.  8th,  Laredo,  Tex.,  3.53.  9th,  Anna,  HI.,  3.20;  Fort  Davis, 
Tex., 2.82.  11th, Northfield,  Minn., 2.84.  11th  and  12th,  NeillsviUe,  Wis.,  3.20.  32th, 
Saint  Joseph,  Mo.,  3.63.  *  15th,  Mount  Washington,  2.87.  16th  and  17th,  NoraSprin^, 
Iowa,  3.00.  17th,  Charleston,  111.,  2.50;  Grand  Haven,  3.04;  Saint  Joseph,  Mo.,  3.60. 
18th,  Eastport,  Me.,  2.76.  20th  and  21st,  Mayport,  Fla.,  3.41.  23d,  Pensacola,  Fla., 
2.65;  Galveston,  2.96.  24th  and  25th,  Brownsville,  Tex.,  3.35.  27th,  Shreveport,  3.80. 
27th  and  28th,  Vicksburgh,  6.59;  Fayette,  Miss.,  6.20.  28th,  Charleston,  HI.,  2.50. 
29th  and  30th,  Highlands,  N.  C,  8.27.    30th  and  3l8t,  Emmittsburg,  Md.,  3.52. 

Largest  monthly  rainfaOa. — ^Mount  Washington,  N.  H.,  18.38  inches;  Brackettville, 
Tex.,  16.17;  New  Ulm,  Tex.,  12.44;  Nora  Springs,  Iowa,  11.70;  KirksviUe,  Mo.,  11.30; 
Saint  Joseph,  Mo.,  11.24;  Highlands,  N.  C,  10.83;  Hannibal,  Mo.,  10.70;  Edinburgh, 
Tex.,  10.54;  Galveston,  10.33;  Alpena,  Mich.,  10.25;  Northport,  Mich.,  10.19;  Spring- 
field, ni.,  10.02:  Vicksburgh,  9.69;  Madison,  Wis.,  9.10;  Louisiana,  Mo.,  8.95;  Macon, 
Mo.,  8.88;  Mamtowoc,  Wis.,  8.81:  Fayette,  Miss.,  8.80;  Emmittsburgh,  Md.,  8.77;  Em- 
barrass, Wis.,  8.75;  Columbus,  Ohio,  8.64:  Neillsville,  Wis.,  8.60;  Carthage,  Mo., 8.55; 
Yates  Centre,  Kans.,  8.52;  Toledo,  8.49;  Fort  Smith,  Ark.,  8.41;  Shelbina,  Mo.,  8.40; 
Greenfield,  Mo.,  8.30;  Shreveport,  8.28;  Olympia,  Wash.,  8.18;  Pierce  City,  Mo.,  8.10; 
Cresco,  Iowa,  8.06;  Keokuk,  8.01;  Geneseo,  lU.,  7.90;  Grand  Haven  7.87;  Neosho, 
Mo.,  7.68;  La  Crosse,  7.56;  Litchfield,  Mich.,  and  Mount  Ida,  Ark.,  7.4^:  Niles,  Midi., 
7.41;  Bolivar,  Mo.,  and  Coldwater,  Mich., 7.40;  Buffalo,  7.33;  NewCorydon,  Ind.,7.31; 
Charleston,  111.,  and  O' Fallon,  Mo.,  7.30;  Little  Mountain,  Ohio,  Monticello,  Iowa,  and 
Saint  Louis,  7.21;  Vevay,  Ind.,7.20;  Battle  Creek,  Mich.,  7.17;  Fort  Brown,  Tex.,  7.04; 
Muscatine,  Iowa,  7.03;  Albany,  Greg.,  7.00. 

Smallest  moTithly  rainfaUa. — ^Wilcox,  Ariz.,  Chicoand  Pig'aro,  Cal.,  Browns,  Reno,  and 
Wells,  Nev.,  and  Kelton,  Utah,  none;  Casa Grande  and  Yuma,  Ariz.,  and  Mojave,  Cal., 
trace;  Byron,  Cal.,  0.04  inch;  Stockton,  Cal.,  0.05;  Solidad,  Cal.,  0.07;  Hot  Springs, 
Nev.,  0.08;  Wickenburgh,  Ariz.,  0.09;  Camp  Kellogg,  Sumner,  and  Tehaohapi,  Cal., 
Fort  Lincoln,  Dak.,  and  Boca,  Nev.,  0.10;  Tracy,  Cal.,  0.15;  Carson  City,  Nev.,* 0.17; 
Humboldt,  Nov.,  0.18;  Benicia  Barracks  and  Goshen,  Cal.,  0.19;  Fort  Verde,  Ariz.,  and 
HoUister,  Cal.,  0.20;  Keene,  Cal.,  0.21;  Tulare,  Cal.,  0.22;  San  Diego,  Cal.,  0,34;  Mo- 
desto and  Oakland,  Cal.,  Flemington,  N.  J.,  and  Phoenix,  Ariz.,  0.25;  Mammoth  Tank, 
Cal.,  0.26;  Davis  and  Salinas  aty,  Cal.,  and  Fort  Brooke,  Tampa,  Fla.,  0.28;  Visalia, 
Cal.,  0.31;  Denver,  0.32;  Piescott,  Ariz.,  0.33;  Borden,  Cal.,  and  Benson,  Ariz.,  0.34; 
Meroed  and  Spadra,  Cal.,  and  Fort  Wallace,  Kans.,  0.35;  Fresno,  Menlo  Park,  and  Point 
San  Jos^,  Cal.,  0.36;  Woodland,  Cal.,  0.37;  Dunnigan  and  Niles,  Cal.,  0.38;  Fort  Bu- 
ford.  Dak.,  and  Gait,  Cal.,  0.39;  South  Vallejo,  Cal.,  andToano,  Nov.,  0.40;  Rio  Vista,  Cal., 
0.41;  Farmington,  Cal.,  0.44;  Brighton,  Cal.,  0.45;  FortKeogh,  Mont.,  and  Gilioy,  Cal., 
0.46;  WiUows,  Cal.,  0.47;  Carlin,  Nov.,  and  Terrace,  Utah,  0.48;  lone,  CaL,  and  Coal- 
ville, Utah,  0.50. 

Bainy  days. — ^The  number  varied  in  New  England  from  10  to  22;  Middle  Atlantic 
States,  7  to  17;  South  Atlantic  States,  7  to  17;  Florida  Peninsula,  7  to  17;  East  Gulf 
States,  8tol5;  West  Gulf  States,  11  to  21;  Rio  Grande  VaUey,  6  to  19 j  OhioValleyand 
Tennessee,  7  to  20;  Lower  Lake  region,  18  to  21;  Upper  Lake  region,  14  to  20;  extreme 
Northwest,  7  to  14;  Upper  Mississippi  Valley,  9  to  20;  Missouri  Valley,  8  to  16;  North- 
em  Slope,  5  to  13;  MiddleSlope,3tol2;  SouthemSlope,6tol3;  Southern  Plateau,  4  to  10; 
Middle  Plateau,  4  to  9;  Northern  Plateau,  9  to  17;  North  Pacific  region,  17  to  19;  Mid- 
dle Pacific  region,  7  to  8;  South  Pacific  region,  1  to  4. 

CUmdy  days. — The  number  varied  in  New  Engiland  from  6  to  17;  Middle  Atlantic 
States,  4  to  12;  South  Atlantic  States,  6to  9;  Florida  Peninsula,  0  to  4;  East  Gulf  States, 
6  to  10;  West  Gulf  States,  3  to  14;  Rio  Grande  VaUey,  8  to  15;  Ohio  VaUey  and  Ten- 
nessee, 7  to  14;  Lower  Lake  region,  13  to  16;  Upper  take  r^on,  12  to  18;  extreme 
Northwest,  10  to  13;  Upper  Mississippi  Valley,  7  to  16;  Missouri  Valley,  9  to  15;  North- 
em  Slope,  2  to  13;  Middle  Slope,  6  to  9;  Southern  Slope,  0  to  9;  Southern  Plateau,  1  to 
4;  Middle  Plateau,  1  to  6;  Northern  Plateau,  4  to  19;  North  Pacific  region,  12  to  18; 
Middle  Pacific  region,  1  to  3;  South  Pacific  r^on,  0  to  4. 

Snow. — ^The  dates  on  which  snow  feU  are  most  numerous  in  Dakota,  Montana,  Idaho, 
imd  Wyoming  Territories,  as  follows:  Dakota:  9th,  11th,  12th,  14th,  15th,  18th,  19th, 
22d,  23d,  3Ut.  Montana:  9th  to  19th,  29th  to  31st.  Idaho:  11th  to  17th,  31st.  Wyo- 
minff:  12th,  16th,  21st  to  23d,  26th,  28th,  31st.  In  the  other  States  and  Territories  it 
was  reported  from  various  stations  on  the  following  dates:  Burlington,  Vt.,  26th;  East- 
port,  Me.,  6th,  26th;  Bangor,  Me.,  6th;  Mount  Washington,  N.  H.,  5th,  12th,  15th, 
18th,  23d  to  27th;  Portland,  Me.,  5th;  Nashville,  Tenn.,  25th;  Marquette,  Mich.,  9th, 
10th,  14th,  17th,  19th,  25th;  Duluth,  Minn.,  19th;  Moorhead,  Minn.,  14th,  15th;  Den- 
ver, Colo.,  3l8t;  Fort  Apache,  Ariz.,  24th,  26th;  Fort  Bayard,  N.  Mex.,  27th;  Salt  Lake 
City,  14th;  Winnemucca,  Nov.,  11th,  13th,  15th,  20th,  31st;  Pioche,  Nov.,  25th;  Colfex, 
Wash.,  11th,  15th;  Umatilla,  Oreg.,  11th;  Dayton,  Wash.,  11th,  12th,  Pomeroy,  Wash., 
10th,  nth]  Spangle,  Wash.,  llth,  15th,  16th,  17th;  Olympia,  Wash.,  11th;  Portland, 
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Oreg.,  14th:  Red  Bluff,  Cal.,  4th;  Fort  BidweU,  Cal.,  3d,  5th,  10th,  13th,  15th,  27th,  29th, 
3l8t;  Fort  Lewis,  Colo.,  24th,  264ih,  28th,  3l8t;  Pagoaa  Springs,  Colo.,  24th,  20th,  31st; 
Fort  Brady,  Mich.,  9th,  14th,  17th;  Fort  McDermitt,  Not.,  12th,  27th,  30th;  Fort  Win- 
gate,  N.  Mez.,  24th;  Fort  Union,  N.  Mex.,  29th.  3l8t;  Plattsmonth  Barracks,  N.  Y.,  2eth; 
Fort  Donglas,  Utah,  13tL,  20th,  28th;  Franklin,  Ark.,  24th;  Grafton,  N.  H.,  5thM}har- 
lotte,Vt.,26th;  Lnnenboi^  Vt.,  5th,  26th;  Woodstock,  Yt.,  5th;  New  Tacoma,  Wash., 
14th;  Newport,  Vt.,  5th;  Stowe,  Vt.,  5th;  Lewiston,  Me.,  5th;  Wolborough,  N.  H.,  5th; 
near  Bradford,  Pa.,  5th;  New  Bronswick,  18th,  in  northern  part  of  province  fell  to  the 
depth  of  10  inches;  in  Victoria  anl  Restigouche  Counties,  3  to  5  inches  deep.  Quebec, 
18th,  8  inches  fell  during  the  night;  Lawrence  County,  N.  Y.,  10th,  covering  the  ground. 
Chico,  Cal.,  13th;  in  the  mountains  first  severe  snow-storm  of  the  season:  12  inches  fell 
on  the  Humboldt  road;  Salt  Lake  City,  20th,  2l8t,  in  moutains;  Presque  Isle,  Me.,  18th, 
fell  to  the  depth  of  9  inches. 

ffaU, — The  usual  diminution  in  the  number  of  this  class  of  storms  as  winter  approaches 
is  quite  well  marked  for  the  month  of  October.  Of  the  following  small  number  reported 
few  were  of  any  importance  as  regards  severity:  Winnemucca,  2dth;  Pioche,  25th;  San 
Carlos,  Ariz.,  5th,  2  p.  m.  until 5. 30  p.  m.,  largest  hailstones  ever  seen  here;  Fort  Lewis, 
Colo.,  6th,  24th;  Holton,  Eans.,  14th;  Clear  Creek,  Nebr.,  27th;  De  Soto,  Nebr.,  16th; 
Albany,  Oreg.,  12th;  Manitowoc,  Wis.,  6th. 

BELATITE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  Eng- 
land, fix>m  70  to  88;  Middle  Atlantic  States,  65  to  82;  South  Atlantic  States,  69  to  81; 
East  Gulf  States,  72  to  80;  West  Gulf  States,  73  to  82;  Rio  Grande  Valley,  73  to  86; 
Ohio  Valley  and  Tennessee,  71  to  80;  Lower  Lake  region,  72  to  78;  Upper  Lake  r^on, 
70  to  82;  extreme  Northwest,  67  to  75;  Upper  Mississippi  Valley,  69  to  81;  Missouri 
Valley,  73  to  76;  Northern  Slope,  54  to  79;  Middle  Slope,  49  to  76;  Southern  Slope,  67 
to  78;  Southern  Plateau,  30  to  70;  Middle  Plateau,  38  to  56;  Northern  Plateau,  59  to 
80;  North  Pacific  region,  80  to  83;  Middle  Pacific  region,  59  to  74;  South  Pacific  r^on, 
51  to  70. 

WINDS. 

The  prevailing  winds  during  the  month  of  October,  1881,  at  Signal  Service  stations, 
are  shown  on  Chart  No.  II,  by  arrows,  which  fly  with  the  wind.  In  the  South  Atlantic 
and  East  Gulf  States  and  in  the  Florida  Peninsula,  northeasterly;  in  the  Middle  Atlantic 
States  and  New  England,  south  to  west  and  northwest;  in  the  Lake  region,  southeast  to 
southwest;  throughout  the  Mississippi  and  Ohio  Valleys  and  in  Texas,  southerly :  in  the 
Upper  Missouri  Valley  and  the  Rocky  Mountain  regions,  northerly;  in  the  Plateau 
rq^ons  and  along  the  Pacific  coast,  south  to  west. 

Total  movements  of  the  air, — The  tbUowing  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  30,501  miles;  Delaware  Breakwater,  12,222;  Ports- 
mouth, N.  C,  11,881;  Wood's  HoU,  Mass.,  11,463;  Cape  May,  N.  J.,  11,256;  Hatteras, 
N.  C,  11,199;  Kittyhawk,  N.  C,  11,094;  Chincotes^ue,  Va.,  11,054;  New  Shorehom, 
R.  I.,  11,052;  Port  Eads,  La.,  10,358;  Thatcher's  Island,  Mass.,  10,176;  North  Platte, 
Nebr.,  9,839;  Dodge  City,  Kans.,  9,824;  Indionola,  Tex.,  9,809;  Sandy  Hook,  N.  J., 
9,727;  Sandusky,  Ohio,  9,257;  Bamegat,  N.  J.,  9,120;  Fort  Sill,  Ind.  T.,  9,084;  Macon, 
N.  C,  8,898;  Cape  Henry,  Va.,  8,659;  Galveston,  Tex.,  8,675;  Fort  Elliott,  Tex.,  8,498; 
Champaign,  111. ,  8, 263 ;  Moorhead,  Minn. ,  8, 052.  The  smal lest  are :  La  Mesiila,  N.  Mex. , 
1,217;  Lewiston,  Idaho,  1,451;  Lynchburgh,  1,457;  Silver  City,  N.  Mex.,  1,470;  Uvalde, 
Tex.,  1,743;  Florence,  Ariz.,  1,778;  Roseburgh,  Oreg.,  1,915;  Visalia,  Cal.,  2,285; 
Yuma,  Ariz.,  2,400;  Laredo,  Tex.,  2,516;  Dayton,  Ohio,  2,587;  Missoula,  Mont.,  2,677; 
Washington,  D.  C,  2,780;  Tucson,  Ariz.,  2,839;  Memphis,  Tenn.,  2,846. 

High  toiTufa.— On  summit  of  Mount  Washington  a  maximum  velocity  of  160  miles, 
northwest,  was  recorded  on  the  16th,  and  for  five  minutes  the  register  showed  a  velocity 
of  200  miles  per  hour.  These  aie  the  highest  vdocities  ever  recorded  at  this  station. 
Velocities  of  100  miles  per  hour,  and  over,  were  recorded  on  the  following  dates:  5th, 
15th,  16th,  26th,  27th.  Stations  reporting  velocities  exceeding  50  miles  per  hour  are  as 
follows:  Kittyhawk,  60,  NE.,  5th;  Portsmouth,  N.  C,  56,  NE.,  5th;  Cape  Henry,  Va., 
56,  NW.,  25th;  Bismarck,  Dak.,  55,  NW.,  31st;  North  Phitte,  Nebr.,  54,  S.,  1st;  Dela- 
ware Breakwater,  52,  N.,  5tb;  and  Hatteras,  N.  C,  52,  NE.,  5th. 

Local  storms, — ^The  month  of  October  is  quite  remarkable  for  the  small  nuinber  of  this 
class  of  storms  reported.  Shawano,  Wis.,  8th,  very  violent  storm,  blowing  down  trees 
and  fences  and  unroofing  buildings;  path  of  storm  about  one  mile  wide;  for  many  miles 
acres  of  forest  were  perfectly  leveled,  and  in  many  respects  the  storm's  path  app^ired  as 
if  it  had  been  swept  by  fire.  Knox  County,  Ohio,  2d,  terrific  wind  storm  swept  oyer 
the  country  during  the  afternoon,  demolishing  outbuildings  and  fences  and  uprooting 
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trees.  Wantonio,  Wis.,  4th,  terrible  tornado  swept  down  12ie  valley  ofWisoonsin  River, 
<»nipletely  devastatiiig  a  portion  of  the  oonntiy  80  rods  wide  by  about  6  miles  in  length; 
honseSy  bams,  ontboildin^s,  and  grist-mills  demolished.  Rochester,  N.  Y.,  17th,  8.30 
p.  m.,  tornado  with  ftinnel-shaped  dond  pasBed  over  a  small  ])ortion  of  the  city,  aocom- 
panied  by  a  loud  roaring  noise;  trees  were  uprooted  and  buildings  damaged.  Sdiuyler 
County,  HI.,  8th,  terrific  tornado,  lasting  five  minutes,  and  leveling  everything  in  its 
path;  the  village  of  Camden,  containing  several  hundred  inhabitants,  had  every  house 
with  the  exception  of  two  destroyed;  loss  to  farmers  in  the  vicinity,  $15,000.  Menomi- 
nee County,  Mich.,  8th,  tornado  passed  over  the  upper  waters  of  the  north  branch  of 
Pike  River,  cutting  a  jiith  through  the  forest  two  miles  wide  and  twelve  miles  in  length; 
hardly  a  tree  was  left  standing  in  the  path  of  the  storm;  it  is  estimated  that  100,000,000 
feet  of  pine  were  prostrated.  Tallahassee,  Fla.,  28th,  tornado  passed  over  the  town,  un- 
roofing buildings  and  causing  much  other  damage;  a  heavy  faU  of  hail  accompanied  the 
storm.  Cheyenne,  12th,  very  heavy  storm  of  ^eet  and  wind,  prostrating  all  overland 
telegraph  lines  and  committing  other  damage. 

VBBIFICATIONS.  </ 

Jndieationa. — ^The  detailed  comparison  of  the  tri-daily  indications  for  October,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percent- 
age of  verifications  to  be  84.3  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  88.7;  Direction  of  the  Wind,  79.2:  Temperature,  86.4;  Barometer,  82.9  per 
cent.  By  geographical  districts  they  are:  For  New  England,  85.1;  Middle  Atlantic 
States,  85.5;  South  Atlantic  States,  87.2;  Eastern  Gulf  States,  90.2;  Western  Gulf 
States,  87.8;  Lower  Lake  region,  85.6;  Upper  Lake  region,  81.3;  Tennessee  and  the 
Ohio  Valley.  84.2;  Upper  Mississippi  Valley,  80.9;  Lower  Missouri  Valley,  73.9;  North- 
em  Pacific  Coast  r^on,  91.7;  Central  Pacific  Coast  r^on,  94.7;  Southern  Pacific  Coast 
region,  100.0.  There  were  56  omissions  to  predict  (40  being  due  to  the  absence  of  r&- 
ports  nom  the  Pacific  coast),  out  of  3,813,  or  1.44  per  cent.  Of  the  3,757  predictions 
that  have  been  made,  192,  or  5.11  per  cent,  are  considered  to  have  entirely  railed;  157, 
or  4.18  per  cent.,  were  one-fourth  verified;  374,  or  9.96  per  cent.,  were  one-half  verified; 
363^  or  9.66  per  cent.,  were  three-fourths  verified;  2,671,  or  71.09  per  cent.,  were  fully 
verified,  eofsaaa  can  be  ascertained  from  the  tri-daily  reports. 

OautUmary  signals, — 231  cautionary  signals  were  displayed  during  the  month  of  Octo- 
ber, 1881,  of  which  178,  or  77.05  per  cent.,  were  fully  justified  by  winds  of  25  miles  per 
hour,  or  over,  at,  or  within,  a  radius  of  1C)0  mUes  of  the  station.  Thirty-one  offrshore 
signals  were  displayed,  of  which  22,  or  70.97  per  cent.,  were  iully  justified;  28,  or  90.32 
per  cent. ,  were  j  ustified  as  to  direction ;  22,  or  70. 97  per  cent. ,  were  j  ustified  as  to  velocity, 
and  3,  or  9.67  per  cent.,  completely  failed.  Seven  ofi'-shore  signals  were  changed  to 
caationary.  262  8ij;i;nal8  of  all  kinds  were  displayed,  of  which  ^K),  or  76.33  per  cent., 
were  fully  justified.  The  above  does  not  include  signals  ordered  at  display  stations, 
where  the  velocity  is  only  estimated.  Seventy-four  winds,  of  25  miles,  or  over,  were 
reported,  for  which  no  signals  were  ordered.    Fifty-one  signals  were  ordered  late. 

^  NAVIGATION. 

^  stage  of  waters  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations  during  the 
month  of  October,  18dl.  The  Red,  Arkansas,  and  Missouri  Rivers  have  remained  at  % 
moderate  stage  throughout  the  month,  except  that  the  latter  at  Yankton  was  extremely 
low.  The  Ohio,  Cumberland,  Tennessee,  Monongahela,  Savannah,  and  Sacramento 
Rivers  were  extremely  low,  particularly  the  first  and  last  named.  In  the  Mississippi  a 
marked  contrast  with  other  large  rivers  appears;  a  very  heavy  rise  began  the  second 
week  of  the  month,  resulting  in  a  flood  about  the  fourth  week,  which  assumed  very 
serious  proportions,  causing  an  immense  loss  of  property  between  Saint  Paul  and  Saint 
Louis. 

Floods. — Illinois:  Quincy,  20th,  river  18  feet  above  low- water  mark  and  rising  rapidly; 
water  8  inches  higher  than  the  great  flood  of  last  spring;  all  railroads  submerged  and 
travel  suspended  on  the  Missouri  side  of  the  river;  bottoms  flooded  back  to  the  blufis; 
river  below  city  fully  nine  miles  wide.  28th,  river  highest  since  1851 ;  nothing  can  now 
prevent  a  complete  inundation.  Farms  for  a  distance  of  25  miles  ^ong  the  bottoms  on 
the  Missouri  side  of  the  river  were  abandoned,  perhaps  never  to  be  reclaimed;  everything 
perishable  has  been  destroyed;  no  such  terrible  destruction  and  destitution  ever  before 
experienced  in  the  history  of  this  section.  Springfield,  5th,  rainfall  for  past  five  days 
measured  9.96  inches,  heaviest  ever  known;  rivers, converted  into  raging  torrents  and 
small  streams  into  large  rivers;  very  serious  washouts  on  railroads;  travel  generally  bus- 
pended.    Warsaw,  22d,  35,000  acres  of  land  submerged  by  the  breaks  in  the  Warsaw 
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and  Indian  Grove  levees;  the  damage  to  railroads,  live  stock,  and  farming  property  make 
this  flood  the  most  disastrous  that  has  ever  occurred  in  this  section;  29th,  the  damage  to 
property  along  the  Mississippi  between  Keokuk  and  Louisiana,  Mo.,  is  estimated  at 
f2, 930,000;  several  days  will  elapse  before  business  can  be  resumed  at  the  river  towns. 
Csurlinville,  14th,  hay  and  com  rotting  in  the  fields;  hundreds  of  acres  under  water;  all 
streams  overflowed;  most  disastrous  flood  for  years.  Cralena,  21st,  one  of  the  principal 
thorough&res  of  the  city  under  water  £K>m  one  end  to  the  other;  city  hall  and  market- 
house,  custom-bouse  and  post-of&ce,  surrounded;  all  railroad  tracks  under  water  and 
travel  generally  suspended.  Bockport,  22d,  although  situated  four  miles  from  the  Mis- 
sissippi, a  serious  flood  is  imminent;  people  fleeing  to  places  of  safety;  roads  leading 
outward  from  the  bottoms  crowded  with  teams  hurrying  away  with  goods;  hundreds  of 
animals  driven  away  £rom  the  flooded  region.  Moline,  12th,  work  suspended  in  mills; 
27th,  cornfields  in  vicinity  all  under  water  and  crop  will  prove  a  total  loss.  Rock 
Island,  14th,  many  cellars  and  streets  flooded  in  upper  part  of  town;'  17th,  lower  part  of 
town  flooded;  &milies  moving  to  escape  danger;  21st,  the  entire  lower  portion  of  the 
town  flooded.  Iowa:  Burlington,  24th,  rivei  reached  the  high- water  mark  of  1880; 
width  said  to  be  seven  miles;  hay  stacked  along  the-  lowlands  on  the  Illinois  side  is  a 
total  loss.  27th,  river  seven  inches  above  the  flood-tide  of  1880.  31st,  river  continued 
to  rise.  Davenport,  12th,  water  so  high  at  mouth  of  Rock  River  that  nearly  the  whole 
of  Big  Island  was  submerged;  cornfields  in  vicinity  flooded  and  operations  suspended  in 
mills;  trains  stopped  on  Siicago,  Milwaukee  and  &tint  Paul  Railroad  on  account  of  high, 
water;  much  dAris,  fences,  and  remains  of  woodyards  passing.  15th,  river  continued 
to  rise;  all  trains  for  Rock  Island  stopped;  men  are  kept  watching  and  strengthening 
the  dike,  which  threatens  to  give  way.  19th,  river  rose  two  inches;  street-car  tracks 
in  some  localities  under  water.  20th,  river  continued  to  rise;  all  of  the  wood  sidewalks 
Ofioat;  streets  impassable.  21st,  river  rising;  the  Davenport  division  of  the  Chicago, 
IkOlwauJsee  and  Saint  Paul  Railroad  Company  moved  their  engines  out  of  the  round- 
house and  stored  them  in  the  round-house  of  the  Chicago,  Rock  Island  and  Pacific  Rail- 
road Company,  for  safety  firom  damage  by  flood;  water  stopped  the  Holly  engine  at  the 
water-works.  22d,  river  reached  the  sidewalk  on  First  avenue,  and  stretched  from  there 
to  Iowa  street  in  an  unbroken  waste  of  water;  cars  on  the  Peoria  and  Rock 
Island  Railroad  stood  out  200  feet  in  the  river,  all  tracks  submerged,  celiacs, 
warehouses,  basements,  and  stores  badly  flooded,  causing  great  loss;  work  in  all  indus- 
trial establishments  has  been  suspended;  23d,  river  rising;  flrst  floors  of  all  buildiuga 
from  Iowa  to  Rock  Island  streets  flooded ;  24th,  river  rising  slowly ;  27th,  river  stationary ; 
the  steamer  Jennie  Gilchrist,  after  passing  through  the  draw  of  the  Government  bridge, 
was  swung  around  by  the  fierce  current  and  thrown  violently  against  the  latter,  causing 
a  total  wreck;  28th,  river  commenced  &lling  slowly.  Dubuque,  8th,  work  suspended 
in  mills  on  account  of  high  water;  flats  over  flooded;  island  covered;  ceUars  filled;  over 
200  men  thrown  out  of  employment;  10th,  river  tvo  miles  wide;  thirty  houses  on  flats 
submerged  to  second  stories ;  a  number  of  &milies  living  on  the  low  lands  of  East  Dubuque 
were  compelled  to  abandon  their  homes;  mills  and  &ctorie8  compelled  to  suspend  oper»- 
tioDs;  lltii,  river  rising  slowly;  21st,  river  21  feet  above  low-water  mark  and  but  18 
inches  below  the  highest  water  ever  known ;  railroad  tracks  and  warehouses  flooded ;  reports 
from  interior  of  State  show  that  in  over  one-fourth  of  northern  Iowa  the  hay  crop  is  en- 
tirely mined;  entire  farms  for  scores  of  miles  completely  under  water;  the  flax  crop  is 
mined.  Keokuk,  2d,  considerable  damage  to  the  Keokuk  and  Saint  Louis  Railroad, 
seven  miles  below  station;  river  rising  rapidly;  4th,  bridges  carried  away  on  the  Keokuk 
and  Saint  Louis  Railroad;  9th,  river  rising  slowly;  13th,  river  readied  danger-line 
this  morning;  railroad  tracks  under  water;  14th,  several  mills  and  factories  suspended 
business;  17tib,  river  still  rising  rapidly;  Des  Moines  River  very  high,  breaking  the 
IJgyptian  levee  near  Buena  Vista;  29th,  low  lands  for  miles  entirely  under  water;  canal 
dosed  and  steamers  pass  over  the  rapids;  from  the  large  bridge  to  Hamilton  one  unbroken 
sheet  of  water  covered  with  dfbriB  of  every  nature;  water  within  15  inches  of  the  high- 
water  mark  of  1861.  Clayton,  11th,  river  rose  over  6  inches  in  past  twenty-four  hours; 
largest  rise  ever  experienced  for  this  season  of  the  year;  considerable  loss  to  property. 
Guttenburg,  30th,  no  farm  work  can  be  done  on  account  of  wet  weather;  during  a  period 
of  th^ty  years  the  river  at  this  x>oint  has  not  been  as  high  at  this  season  of  the  year,  and 
never  during  that  time  has  the  damage  to  the  com  crop  been  so  great;  lai^  quantities 
of  hay  have  been  floated  off  by  tiie  high  water.  Muscatine,  28th,  river  reached  its  highest 
point  (17  feet  8  inches  above  low-water  mark),  it  being  the  highest  ever  known,  and  one- 
half  indi  higher  than  the  June  rise  of  1880.  Clinton,  26th,  river  rose  19  feet  10  inches, 
which  was  only  11  inches  below  extreme  high-water  mark;  highest  water  ever  known  at 
this  Reason  of  the  year.  Kaitms:  Yates  Center,  5th,  Cedar  Creek  rose  8  feet,  the  largest 
rise  for  a  number  of  years;  9th,  rose  3  feet  in  twenty  minutes;  17th,  rose  9  feet  in  a  few 
hours;  stock,  com,  and  fences  were  swept  away;  month  remarkable  for  unusually  heavy 
and  frequent  rains,  it  being  the  wettest  October  for  many  years.     Minnesota:  New  Ulm, 
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14th,  river  overflowed  and  rising  rapidly.  Sleepy  Eye,  14tli,  all  stieams  flooded;  mnch 
dama^  in  surrounding  country.  Le  Sueur,  14th,  considerable  loss  of  hay  along  the 
bottoms;  earth  fllled  with  water,  rendering  almost  impossible  to  travel  any  distance, 
even  on  hoiseback.  Saint  Peter.  14th,  river  rising  rapidly;  cornfields  under  water;  loss 
of  hay  serious.  Faribault,  14tn,  Straight  River  ov^owed,  carrying  away  dams  and 
brides.  Shakopee,  14th,  aJl  railroad  travel  susx>ended;  great  quantities  of  hay  vrashed 
away;  river  still  rising.  Easota,  7th,  river  overflowed  and  l3ie  surrounding  country 
flooded;  many  fonn-houses  rendered  uninhabitable  by  the  water  which  surrounds  them. 
Mankato,  7th,  Minnesota  River  overflowed  for  miles,  great  damage  to  hay  and  buildings. 
Sadnt  Paul,  5th,  some  of  the  low  lands  on  both  sides  of  the  river  near  ^he  town  partiaUy 
flooded;  large  quantities  of  cord-wood  have  been  carried  away;  6th,  nver  rising  slowly, 
causing  much  alarm  to  the  residents  of  West  Saint  Paul;  7th,  river  rising.  Miaaouri: 
Hannibal,  28th,  the  break  in  the  Sny  Levee  300  yards  north  of  the  Hannibal  bridge  has 
a  width  of  200  feet;  everything  carried  away  by  the  rushing  torrent;  all  reclaimed  land 
back  of  Lewes  under  water;  considerable  loss  of  stock  by  drowning;  aggregate  loss  firom 
overflow  about  $500,000.  Alexandria,  26th,  river  one  foot  above  the  flood  mark  of  last 
spring  and  vnthin  two  feet  and  four  inches  of  the  great  rise  of  1851;  city  almost  entirely 
inundate;  people  living  in  the  upper  stories  of  their  dwellings  or  leaving  the  city  in 
skiffe.  Clarks^olle,  2l8t,  river  seven  inches  above  the  high-water  mark  of  last  spring; 
all  people  living  in  the  bottoms  have  been  driven  fix>m  their  homes;  great  sufiiering  fix>m 
loss  of  property  and  the  necessaries  of  life.  The  following  general  summary  of  damage 
sustained  by  the  country  along  the  central  portion  of  the  Mississippi  River,  although, 
perhaps,  not  more  than  approximating  the  truth,  will  be  found  of  interest:  Warsaw 
drainage  district,  $600,000;  Indian  Grave  district,  $750,000;  Sny  Island  district,  $1,000,000; 
Qnincy  Bay  and  City,  $3,000;  Alexandria  and  vicinity,  $250,000;  Keokuk  and  Saint  Louis 
Railroad,  $100,000;  other  railroads,  $60,000;  open  lands  north  of  Sny  Levee,  $150,000— 
total,  $2,913,000.  New  Mexico:  Las  Vegas,  6th,  great  damage  on  the  Atehison,  Topeka 
and  Santa  Fe  Railroad;  all  traffic  south  of  this  x>oint  suspended;  in  the  Rio  Grande  and 
Glister  Valleys  numerous  heavy  washouts,  and  in  many  places  road-bed  covered  with 
great  heaps  of  sand.  New  York:  BufiG^lo,  2d,  one  of  the  heaviest  rainfalls  that  ever 
occurred  in  this  vicinity;  sewers  broken,  streets  badly  washed,  and  many  buildings 
flooded.  North  Carolina:  Highlands,  27th  to  30th,  rainfall  8.57  inches,  accompanied  by 
the  severest  freshet  experienced  for  many  years.  Texas:  Grierson  Springs,  owing  to  the 
he^vy  rains  of  the  latter  part  of  month,  the  cafion  in  which  the  station  is  situated 
was  flooded  for  several  days,  and  buildings  were  in  danger  of  being  swept  away.  Brack- 
ettville,  1st,  streets  flooded;  one  man  was  drowned,  and  many  persons  narrowly  escaped 
similar  &te.  Reliable  estimates  of  damage  done  are  as  follows:  to  stores  and  private 
dwellings  in  Brackettville,  $7,000,  damage  sustained  by  randmien  in  surrounding  coun- 
try, $16,000;  two  men  alone  lost  2,326  head  of  sheep;  damage  to  grading  on  Mexican 
P&dflc  Railroad  in  Kinney  County,  $50,000— total,  $73,000.  In  the  Pintoand  Los  Mares 
Rivers  water  rose  from  3  to  5  feet,  -doing  an  immense  amount  of  damage.  Wtaeonmn: 
Stillwater,  4th,  river  13  feet  and  9  inches  above  low-water  mark;  mills  shut  down; 
bridges  and  dams  carried  away.  Warsaw,  4th,  most  remarkable  flood  on  record;  highest 
water  ever  known;  8,000,000  feet  of  logs  swept  away;  roads  badly  washed,  and  bndges 
and  lumber  piles  carried  away — ^total  loss  in  Marathon  County  alone,  over  $150,000. 
Stevens  Point,  14th,  Black  River  rose  8  feet  in  past  twenty-four  hours;  surrounding  coun- 
try flooded;  heavy  floods  reported  along  Wisconsin  River.  Galesville,  12th,  highest 
water  for  many  years;  all  hay  along  the  streams  ruined;  14th,  roads  impassable  and  all 
kinds  of  business  seriously  embarrassed.  Eau  Claire,  12th,  Chippewa  River  7}  feet  above 
low-water  mark;  13th,  river  14  feet  above  low-water  mark  and  rising  at  the  rate  of  2} 
inches  per  hour;  Eau  Claire  River  highest  ever  known;  several  buildings  undermined 
and  washed  out  in  the  river;  40, 000,  C^  feet  of  logs  carried  out.  Oskosh,  7th,  exceed- 
ingly heavy  rains;  serious  washouts  on  the  Chicago  and  Northwestern  Railroad,  and  on 
the  Milwaukee,  Lake  Shore  and  Northwestern  Railroad;  communication  generally  sus- 
pended ;  country  round  about  badly  flooded.  Merrill,  4th,  river  higher  than  ever  known 
before:  all  mills  shut  down;  several  railroad  bridges  carried  away.  Prairie  du  Chien, 
11th,  river  rising  rapidly;  all  travel  suspended  on  the  Chicago,  Minnea]X)lis  and  Saint 
Paul  Railroad,  and  five  miles  of  track  washed  out.  Waupaca,  14th,  vast  amount  of  dam- 
age by  heavy  rains;  potatoes  lying  in  the  ground  by  the  thousands  of  bushels,  it  being 
too  wet  to  remove  them ;  com  still  unhusked  and  clover  seed  too  wet  to  thresh.  Fond  da 
Lac,  15th,  streets  impassable  and  cellans  and  basements  flooded;  heavy  losses  in  the  coun- 
tiy:  18th,  roads  again  flooded;  in  places  stacks  of  unthreshed  grain  rotting.  Horicon, 
15tn,  thousands  of  acres  overflowed  and  miiny  highway  bridges  swept  away.  Pac^wau- 
kee,  15th,  all  bridges  between  this  point  and  Portage  washed  away.  Fox  Lskke,  14th, 
potato  crop  rotting  in  the  mud,  cut  hay  rotting  and  floating  away;  unthreshed  groin 
spoiling  and  com  sprouting  in  the  fields;  impossible  to  drive  over  fields,  owing  to  the 
very  soft  condition  of  the  soil.    Chippewa  Falls,  13th,  river  highest  for  many  years. 
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bridges  on  all  the  small  streams  carried  away;  roads  impassable,  trains  delayed,  and  all 
kind&  of  work  at  a  standstill.  Edson,  14th,  entire  town  flooded,  loss  of  property  will 
reach  into  the  thousands.  Milwaukee,  18th,  dam  in  Milwaukee  River  swept  away.  La 
Crosse,  2d,  the  recent  heavy  rains  have  caused  the  tributaries  to  the  Mississippi  in  this 
vicini^  to  rise  to  such  an  extent  as  to  cause  alarm.  The  Black  River  Valley  flooded  and 
a  great  deal  of  property  destroyed;  bridges,  dams,  etc.,  have  been  swept  away  and  much 
timber  lost;  farms  inundated  on  both  sides  of  the  Mississippi  and  Black  Rivers;  13th, 
Mississippi  River  stationary  at  12  feet  1  inch  above  low- water  mark;  Black  River  highest 
ever  known  for  the  season;  Wisconsin  River  experienced  the  highest  rise  ever  known  for 
this  season  of  the  year  and  serious  damage  was  caused;  16th,  much  damage  done  to 
stacked  wheat  and  hay;  com  in  great  quantities  was  floated  away  and  large  Adds  of  po- 
tatoes in  some  places  entirely  under  water. 

Drought. — Connecticut:  New  London,  29th,  ground  parched  as  if  a  forest  fire  had  swept 
over  it;  streams  that  have  never  been  known  to  fail  are  now  reduced  to  a  mere  rivulet 
or  dried  up  altogether;  no  rain  has  fallen  for  many  weeks;  farmers  suffering  great  distress 
through  the  drying  up  of  wells  and  cisterns.  Southington,  up  to  the  30th,  drought  con- 
tinued with  unabated  severity;  although  rain  fell  on  13  days  the  quantities  were  so  small 
OS  to  be  scarcely  noticeable;  a  natural  pond  in  the  vicinity  has  remained  dry  for  more 
than  four  weeks,  a  condition  which  has  not  occurred  before  within  the  past  twenty  years. 
Maryland:  Fallston,  30th,  springs  and  wells  very  low;  farmers  driving  stock  long  dis- 
tances for  water,  and  in  some  localities  are  hauling  water  for  domestic  purposes;  past- 
urage very  poor.  Sandy  Springs  very  dry  tmtil  24th;  wheat  crop  seriously  injured. 
New  Jersey:  Paterson,  22d,  most  serious  drought  ever  experienced;  no  water  has  passed 
over  Passaic  Falls  for  the  past  two  months,  and  for  a  longer  period  the  mills  on  the 
race  have  been  but  in  partial  operation ;  this  is  the  fourth  month  of  the  continued  drought; 
during  the  months  of  July,  August,  September,  and  October  the  total  rainfall  was  only 
7.83  inches,  a  deficiency  of  8.28,  or  more  than  100  per  cent,  when  compared  with  the 
average  for  those  months  for  the  past  half  century.  Since  1830  only  one  year  (1854)  has 
a  smaller  rain  record  for  those  months  than  the  present  year.  There  is  no  record  of  the 
Passaic  River  being  as  low  as  during  the  prevalence  of  this  drought.  Moorestown,  the 
abundant  rains  of  the  30th  and  31st  close  a  period  of  the  most  terrible  drought  experi- 
enced during  the  i)ast  eighteen  years.  Pennsylvania:  Dybeny,  drought  continued  una- 
bated until  last  of  mon^b.  Chambersburgh,  28th,  dry  weather  still  continues.  M^ilton, 
29th,  drought  still  severe;  many  wells  exhausted,  some  of  which  were  never  known  ta 
have fiiiled  before.  Wellsborough,  30th,  wells,  springs,  and  streams  still  very  low.  Ten- 
nessee: Ashwood,  30th,  the  protracted  drought  of  summer  continued  until  the  middle  of 
the  month.  New  York:  Jefferson  County,  15th,  drought  still  unabated  at  Woodyille; 
people  hauling  water  for  drinking  and  culinary  purposes.  Rhode  Island:  Providence, 
15th,  the  severe  drought  of  the  past  two  months  continues  unabated;  mill  streams  are 
80  low  that  only  steam  power  can  be  used;  many  reservoirs  are  exhausted. 

Water-spouts. — Off  the  coast  of  Cheboygan  County,  Michigan,  and  near  Mackinac  Straits, 
a  Isffge  and  well-defined  water-spout  was  observed  on  the  1st  by  passengers  on  the  steamer 
Flora;  the  phenomenon  lasted  thirty  minutes.  Bamegat,  N.  J.,  18th,  4  miles  below 
station,  moving  southeastward  across  the  bay 

High  tides. — Indianola,  1st,  8th;  Norfolk,  5th;  New  London,  26th;  New  Haven,  29th» 

TEMPEBATUBE  OF  WATEB. 

The  iemperfdure  of  vxUer^  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  to  the  breakage  of  instrument,  observations  at 
CSuurleston,  S.  C,  wanting  from  the  first  to  7th. 

ATM06PHEBIC  ELECTBICITY. 

Thander-stiOTms. — In  the  various  districts  they  were  reported  as  follows:  New  England, 
3d,  17th,  18th;  Middle  Atlantic  States,  1st,  17th,  18th,  30th,  31st;  South  Atlantic  States, 
17th,  18th,  19th,  30th,  31st;  East  Gulf  States,  1st,  16th,  18th,  19t.h,  23d,  29th,  30th- 
West  Gulf  States,  4th,  11th,  15th,  17th,  23d,  26th,  27th,  29th;  Rio  Grande  Valley,  22d, 
23d,  26th;  Ohio  Valley  and  Tennessee,-  2d,  3d,  4th,  8th,  9th,  13th,  15th  to  19th,  28th  to 
30th;  Lower  Lake  region,  2d,  8th,  15th,  17th,  27th;  Upper  Lake  region,  1st,  6th  to  8th, 
12th,  14th,  15th,  17th,  28th,  29th;  extreme  Northwest,  10th,  11th;  Upper  Mississippi 
Valley,  3d,  4th,  7th,  8th,  11th,  13th  to  16th,  19th,  21st,  27th,  28th;  Missouri  Valley,  1st 
to  4th,  8th  to  18th,  21st  to  23d,  27th  to30th;  Northern  Slope,  10th,  16th;  Middle  Slope, 
8th,  11th,  12tb,  14th  to  16th,  21st,  22d,  26th,  27th;  Southern  Slope,  3d,  12th,  13th,  16th 
to  18th,  22d,  26th;  Southern  Plateau,  3d  to  8th,  12th  to  15th,  18th,  21st,  23d,  24th;. 
Middle  Plateau,  10th,  25th;  Northern  Plateau,  6th. 


REPOST   OF   THE    CHIEF   SIGNAL-OFFICER.  119 

Auroras. — The  most  general  display  was  that  of  the  sight  of  the  16th  and  17th,  which 
was  observed  from  Sidney,  N.  S.,  westward  to  Fort  Sisseton,  Dakota,  and  as  far  south  as 
Freehold,  N.  J.,  17  intervening  stations  reporting.  The  display  was  not  a  very  remark- 
able one,  many  of  the  features  usually  observed  being  absent.  The  display  of  the  18th 
was  exclusively  observed  in  the  Lake  region,  being  reported  by  the  following  stations: 
Marquette,  18th,  from  10.10  to  11.15  p.  m.;  Mission  House,  Wis.,  18th,  from  9  to  11  p. 
m.,  faintly  illumined  arch,  with  dark  cloud  underneath;  Alpena,  Mich.,  18th,  9.10  p. 
m.,  diffuse  light  without  streamers;  Toronto,  18th.  Other  displays  were  reported  as  fol- 
lows: Charlottetown,  P.  E.  I.,  20th,  21st,  27th.  Fredericton,  N.  B.,  7th,  19th,  27th. 
Dexter,  Me.,  19th,  faint.  Mount  Washington,  19th,  from  11.22  p.  m.,  to  early  morning 
of  20th,  faint  light.  Burlington,  Vt.,  19th,  from  11  to  11.45  p.  m.,  faint;  20th,  11  to 
11.30 p.  m.,  faint;  26th,  11  to  11.40  p.  m.,  faint;  27th,  11  to  11.45  p.  m.  A  noteworthy 
feature  of  the  display  of  the '27th  was  its  nearness  to  ^e  horizon;  the  dark  segment  was 
about  2°  above  the  horizon;  dancers  and  streamers  were  observed,  the  latter  shooting  up 
to  a  height  of  25^;  the  general  color  ,was  a  faint  yellowish  light,  but  that  of  the  dancers 
was  a  pale  green.  Woodstock,  Vt.,  19th.  South  Lee,  Mass.,  29th,  p.  m.  Eastport,  Me., 
27th,  10  p.  m,.  to  midnight;  extended  fixjm  NW.  to  NE.  and  to  an  altitude  of  15®;  at  11 
p.  m.  numerous  beams  appeared,  all  radiating  from  the  same  magnetic  point,  resembling 
rays  of  light  from  the  sun,  such  as  are  sometimes  seen  after  sunset;  their  color  was  a 
bright  yellow.  Newport,  R.  I.,  3d,  7  to  9  p.  m.  Toronto,  20th,  26th.  Alpena,  20th, 
8.40  p.  m. ;  faint  yellow  light,  with  an  occasional  streamer;  ended  at  1  a.  m.  of  21st. 
Marquette,  20th,  9.50  p.  m. ;  very  brilliant  at  10.40  p.  m.,  when  beams  b^an  to  shoot  up 
to  a  height  of  30°;  the  entire  northern  heavens  was  illuminated;  disappeared  at  11.40  p. 
m.  Escanaba,  8th,  9.15  to  9.35  p.  ni.,  a  few  streamers  pointing  toward  zenith;  20th, 
10.05  to  11.30  p.  m.,  consisting  of  beams  of  pale  yellow,  having  a  wavy  motion  from  E. 
to  W.  Fort  Snelling,  Minn.,  31st,  5  a.  m.  Saint  Vincent,  Minn.,  19th,  9  p.  m.,  low 
down  in  the  north;  was  bright,  sending  up  many  streamers  until  midnight;  20th,  from 
8  to  10  p.  m.,  consisting  of  an  arch  of  about  15®  in  height,  with  dark  segment;  a 
few  streamers  and  folds;  27th,  from  8  to  10  p.  m.,  about  20°  in  height;  was  par- 
tially obscured.  Riley,  111.,  21st,  a  mere  northern  twilight;  altitude  about  12®. 
Keokuk,  12th,  aurora  probable';  clouds  unusually  bright  in  the  northern  sky  from  an 
altitude  of  8®  to  zenith ;  earth  currents  interrupted  telegraphic  communication.  New 
Coiydon,  Ind,,  19th,  2  a.  m.,  strong  auroral  light;  22d,  2  a.  m.,  strong  auroral  light. 

Atmospfieric  electricity  interfering  with  telegraphic  communication, — Silver  City,  N.  Mex., 
3d;  Stockton,  Tex,,  12th,  16th,  17th. 

Zodiacal  light. — Monticello,  Iowa,  25tb;  Des  Moines,  Iowa,  4th;  Cambridge,  Mass., 
suspected,  11th,  14th,  26th;  Nashville,  Tenn.,  1st,  2d,  3d.  New  Corydon,  Ind.,  20th  to 
23d,  25th  to  27tb. 

OPTICAL  PHENOMENA. 

Lunar  haloa  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  3d,  5th,  6th,  7th,  28th,  30th,  31st;  Middle  Atlantic  States,  2d,  3d,  6th,  7th, 
9th,  12th,  28th;  South  Atlantic  States,  2d,  6th,  7th,  9th,  29th,  30th;  East  Gulf  States, 
2d,  7th,  8th;  West  Gulf  States,  2d,  3d,  4th,  10th,  28th  to  31st;  Rio  Grande  Valley,  3d, 
6th,  6th,  27th;  Ohio  VaUey  and  Tennessee,  2d,  3d,  7th,  8th,  9th,  11th,  17th,  22d,  27th, 
29th,  30th;  Lower  Lake  region,  6th,  7th,  11th,  12th,  28tb,  30th,  31st |  Upper  Lake  re- 
gion, 5th  to  11th,  30th,  31st;  extreme  Northwest,  2d,  9th;  Upper  Mississippi  Valley,  2d, 
3d,  6th,  8th,  9th,  29th  to  31st;  Missouri  Valley,  2d,  3d,  4th,  6th,  12th,  29th,  31st; 
Northern  Slope,  6th,  15th,  28th,  30th;  Middle  Slope,  1st,  6th,  8th;  Southern  Plateau,  2d, 
27th  to  30th;  Middle  Plateau,  6th,  28th;  Northern  Plateau,  7th,  8th,  31st;  North  Pacific, 
legion,  14th;  Middle  Pacific  r^on,  11th,  18th,  28th;  South  Pacific  region,  2d. 

tMar  haios  have  been  observ^  in  the  various  districts  on  the  following  dates:  New 
En^gland,  2d,  9th,  12th,  19th,  20th,  22d,  23d,  28th,  30th;  Middle  Atlantic  States,  14th, 
15th,  16th,  19th,  28th;  South  Atlantic  States,  8th,  23d,  27th;  East  Gulf  States,  1st,  21st, 
30th;  West  Gulf  States,  21st,  29th;  Ohio  Valley  and  Tennessee,  6th,  7th,  11th,  17th, 
19th,  2l8t  to  23d,  27th  to  29th;  Lower  Lake  region,  6th,  11th,  17th,  19th,  23d,  27th, 
28th,  30th,  31st;  Upper  Lake  region,  11th,  27th;  extreme  Northwest,  1st;  Upper  Mis- 
sissippi Valley,  1st,  5th,  7th,  11th,  20th,  21st;  Missouri  Valley ,  26th;  Middle  Slope,  6th, 
18th,  26th,  30th;  Northern  Plateau,  8th,  14th,  26th,  27th;  Southern  Plateau,  25th; 
Middle  Pacific  Coast  region,  11th,  17th,  30th. 

Mirage. — Indianola,  19th,  20th;  New  Haven,  28th,  7  a.  m. 

MISCELLANEOUS  PHENOMENA. 

Earthquakes, — In  the  mining  district  of  Taversal,  Nottinghamshire,  England,  August, 
1881,  violent  shock  in  one  of  the  pits  of  the  Stanton  Iron  Works  Company,  having  a 
depth  of  1,290  feet.     The  miners  were  so  alarmed  at  the  accompanying  noise  that  they 


120  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

rushed  to  the  mouth  of  the  pit,  thinking  that  an  explosion  had  occurred.  In  Pear  Tree 
Inn,  Fackley,  bricks  were  removed  from  the  chimney;  the  same  thing  occurred  in  a  house 
at  Taversal.  At  the  latter  village,  the  station  master,  while  sitting  in  his  house,  was 
thrown  frpm  his  chair  by  the  shock  and  a  quantity  of  plastering  was  detached  irom  the 
ceiling.  There  was  no  explosion  in  the  mines  or  the  occurrence  of  other  ordu^xry  cir- 
cumstances to  account  for  the  phenomenon,  but  the  cause  as  supposed  was  clearly 
indicated  by  the  upheaval  of  the  floor  of  one  of  the  pits,  showing  that  the  seat  of  tht  dis- 
turbance was  below  the  workings  of  the  mine.  This  observation  would  appear  to  r«i'''te 
the  genersd  impression  that  earthquake  shocks  arc  seldom  if  ever  felt  at  any  great  dep^h 
beneath  the  sur&ce,  as  in  deep  mines.  Hawaiian  Islands,  September  13, 1881,  Island  of 
Maui  visited  by  veiy  violent  shocks.  Constantinople,  September,  1881,  heavy  shocks  at 
Gallipoli  and  Adrianople  during  latter  part  of  month.  Chaugeri,  Province  of  Anatolia, 
Turkey,  September  30,  1881,  heavy  shock,  11  persons  killed;  the  grand  mosque  and 
many  dwellings  greatly  damaged.  The  following  obser\^ations  were  made  on  the  Island 
of  Ukamok,  Alaska  Territory  (55°,  48'  N.,  165°,  34"  W.),  by  Mr.  Alexander  New- 
lander,  who  resided  there  during  the  year  ending  June  30, 1881:  September  28, 1880,  6 
p.  m.,  three  very  heavy  and  successive  shocks,  direction  of  first  shock  N.  to  S.,  the  re- 
maining two  from  W.  to  E.;  9  p.  m.,  severe  shock  firom  W.  to  E.  29th,  3  a.  m.,  very 
heavy  shock  from  W.  to  E. ;  1  p.  m.,  extremely  heavy  shock  from  W.  to  E.  From  the 
com  mencement  of  this  phenomenon,  September  28,  1880,  until  its  subsidence  October 
16, 1880,  there  was  an  uninterrupted  trembling  motion  of  the  earth  interspersed  with  heavy 
subterranean  rumbling  sounds.  During  a  short  trip  over  a  portion  of  the  island  on  Sep- 
tember 29,  deep  fissures  with  a  width  of  from  15  to  20  inches  were  found  to  be  very 
numerous.  The  residence  of  Mr.  Newlander,  one  story  high  and  substantially  built  of 
logs,  was  situated  about  500  yards  from  shore,  on  rising  ground  and  about  20  feet  above 
sea  level.  During  the  heavy  shocks  shelves  were  wrenched  troui  the  walls,  a  brick  stove 
upset,  the  flooring  twisted  out  of  shape  and  heavy  beef  and  flour  barrels  (full)  were 
pitched  from  one  side  of  the  room  to  the  other.  Outside  of  the  building  no  one  was  able 
to  stand  on  their  feet  owing  to  a  violent,  jerky,  and  rotary  motion  of  the  earth,  which 
continued  for  at  least  twenty  minutes.  The  action  upon  bodies  of  water  is  given  as  fol- 
lows: Several  times  at  low  water  the  sea  rose  in  a  body,  traveling  inshore  about  60  yards, 
when  it  would  subside,  immediately  followed  by  a  succession  of  similar  waves.  The 
water  in  the  creeks  overflowed  their  banks  to  the  eastward,  as  indicated  by  the  condition 
of  the  ground  on  that  side,  which  was  dotted  by  numerous  small  pools  of  water,  some  of 
which  were  fully  40  yards  distant  from  the  east  bank.  On  the  «outh  side  of  the  island 
a  small,  shallow  creek,  across  which  one  could  have  easily  stepped  previous  to  the  earth- 
quake, was  now  widened  about  six  feet;  the  freshwater  was  changed  to  salt  water,  and 
tiie  depth  so  increased  that  the  bottom  was  not  discernible.  After  the  shocks,  heavy 
breakers  were  observed  on  tke  southwest  shore  of  the  island,  where,  for  the  past  four 
years,  no  such  phenomenon  has  been  observed.  On  the  west  side  of  the  island,  the  tide 
does  not  rise  as  high  as  before  the  shocks.  The  wind  during  the  shocks  was  invariably 
from  the  WNW.,  and  whenever  it  changed  to  easterly  no  shocks  were  experienced,  and 
the  trembling  of  the  earth  would  diminish  considerably.''  Nickerie,  Dutch  Guiana, 
June  20, 1881,  11  a.  m.,  two  successive  shocks,  one  immediately  following  the  other,  and 
each  lasting  about  ten  seconds;  the  second  was  slightly  longer  in  duration  and  stronger 
than  the  flist.  The  shocks  were  preceded,  accompanied,  and  followed  by  a  dull,  mm- 
bling  noise,  resembling  that  of  distant  carriage  wheels.  The  sensationsto  a  person  seated 
in  a  chair  were  as  if  some  one  was  shaking  the  floor  on  which  the  chair  stood,  by  a  rapid 
to  -and-fro  movement  of  the  arms.  A  peculiar  feeling  of  nausea  was  experienced  for 
about  a  minute  after  the  shocks.  The  air  was  very  warm  and  oppressive,  and  the  barom- 
eter stood  at  30.21,  the  thermometer  at  86^;  sea  very  calm;  slight  breesse  fix)m  the 
east.  Bristol,  N.  H.,  October  6, 1881,  heavy  shock  little  after  mifiiight,  direction  west 
to  east;  noise  like  the  rumbling  of  a  heavy  train  of  cars;  buildings  jarred  preceptibly. 
Kamouraska,  Province  of  Quebec,  6th,  severe  shock.  Concord,  N.  H.,  6th,  heavy  shock 
about  midnight;  at  Tilton  it  jarred  houses  and  rattled  dishes.  Ashland,  N.  H.,  6th, 
slight  shock  about  midnight,  lasting  a  few  seconds.  Virginia  City,  Nov.,  21st,  7  p.  m., 
two  shocks,  quite  heavy,  each  lasting  about  two  seconds;  direction  southwest  to  north- 
east. Campo,  Cal.,  2d,  9  a.  m.,  sharp  shock,  preceded  and  accompanied  by  a  heavy, 
rumbling  sound  and  tremulous  vibration,  which  rapidly  increased  in  severity,  shaking 
buildings  and  causing  crockery  to  rattle;  motion  was  from  SE.  to  NW. ;  duration  eight 
to  ten  seconds.  Carson  City,  Nov.,  21st,  6.41  p.  m.,  two  slight  shocks;  motion  from  S. 
toN. 

Meteors. — Campo,  Cal.,  30th,  7  p.  m.,  brilliant.  Boise  City,  Idaho,  4th.  Pioche,  Nov., 
13th,  29th.  Florence,  Ariz.,  12th.  Little  Rock,  21st,  very  brilliant,  moving  from  W. 
to  S.^  trail  very  broad  and  resembling  that  of  a  rocket,  flight  lasted  about  eight  seconds. 
Mobile,  18th,  2.20  a.  m.,  appeared  in  the  east  about  65°  above  the  horizon,  and  moved 
rapidly  in  a  northwesterly  direction  toward  the  earth ;  when  about  10°  above  the  horizon 
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it  burst  with  a  load  re]X)rt,  throwing  off  a  shower  of  brilliant  fragments,  each  of  which 
lefb  behind  it  a  bright  tr^ ;  the  entire  western  sky  was  illnmincd  by  the  explosion,  which 
left  a  clond  that  remained  visible  nearly  ten  minutes.  Pensacola,  Fla. ,  17th,  18th ;  South- 
ington,  Conn.,  22d;  Morrison,  HI.,  18th;  Charleston,  111.,  26th;  New  Corydon,  Ind.,  7th, 
6th,  2l8t,  22d;  Yevay,  Ind.,  visible  nearly  every  night;  brilliant  on  26th;  Monticello, 
Iowa,  18th;  Woodstock,  Md.,  15th,  16th,  21st;  New  Bedford,  Mass.,  17th,  la.  m.; 
Thomville,  Mich.,  26th;  Fayette,  Miss.,  13th  to  16th,  17th,  25th,  30th;  Or^n,  Mo., 
19th,  24th,  25th;  Atco,  N.  J.,  26th,  27th;  Freehold,  N.  J.,  11th,  18th.  20th;  Moores- 
town,  N.  J.,  22d;  Ithaca,  N.  Y.,  16th;  Elsworth,  N.  C,  10th;  Westerville,  Ohio,  10th; 
Statebnigh,  S.  C,  9th,  16th,  21st,  27th;  WytheviUe,  Va.,  10th.  Mr.  William  J.  Fisher, 
at  Saint  Paul,  Kodiak  Island,  reports,  December  30,  1880,  8.30  p.  m.,  "observed  very 
large  meteor,  at  least  7  feet  in  length  and  in  drcnmference  about  the  size  of  an  ordinary 
banel.  Direction  of  path,.  ESE.  to  WSW. ;  in  shape,  conical,  the  pointed  end  smooth, 
while  the  blimt  end  (which  was  in  front)  had  a  jagged  and  corrugated  appearance.  It 
emitted  a  very  intense  light  yellowish  color,  mingled  along  the  ja^ed  end  with  a  bluish 
tinge;  innumerable  bright  sparks  were  thrown  off  during  its  flight.  The  velocity  with 
which  it  traveled  seem^  to  be  about  equal  to  the  speed  attained  by  a  shell  fired  from  a 
heavy  gun  at  long  range,  and  the  accompanying  noise  was  almost  identical  with  that 
made  by  the  shell  during  its  flight.  The  meteor  descended  into  the  water  near  Bliski 
Island,  about  fifty  yards  from  shore;  when  it  struck  a  larg^  volume  of  water  was  thrown 
upon  the  neighboring  land.''  Winona,  Minn.,  6th,  8  p.  m.,  very  brilliant;  exploded  like 
a  rocket  in  a  shower  of  vivid  colors  and  rapidly  disappeared. 

Annnalfog  wave  of  1881,  at  New  Westminster,  B.  C,  concerning  which  the  following 
remarks  are  of  interest:  Exceedingly  heavy  rains  prevailed  from  Sie  16th  to  the  20th  of 
October,  clearing  away  all  the  snow  of  the  past  winter,  except  small*  quantities  in  the 
crevices  of  the  mountains.  Calm  weather  now  set  in,  and  local  fogs  began  to  form  along 
the  river,  as  usual  at  this  time  of  the  year.  These  fogs  lifted  each  day  before  12  m.,  di£h 
elosLDg  a  cloudless  sky,  until  the  23d,  when  the  fog  remained  all  day,  not  lifting  before 
9  p.  m.  On  tibe  morning  of  the  24th  the  fog  was  very  thick  along  the  river,  but  cleared 
r*t  noon,  with  cloudless  sky  and  SSW.  wind.  On  the  25th  the  fog  did  not  lift  until  noon, 
when  a  little  cirro-cumulus,  in  streaks,  could  be  seen  stretching  from  east  to  west^  with 
a  slight  movement  from  the  east.  Quite  warm  at  la.  m. ;  temperature,  52^.  At  2  p. 
m.  a  heavy  bank  of  clouds  rose  up  in  the  south,  with  a  band  of  cirrus  on  its  upper  edge: 
barometer  falling  rapidly.  This  bank  gradually  ascended,  and  at  3.45  p.  m.  obscured 
the  sun;  it  now  rolled  rapidly  inland,  causing  the  thermometer  to  &I1  some  8°  ahnoet 
instantly,  and  throwing  out  an  advanced  guard  of  the  main  body  of  the  fog,  distant  about 
one  mile  to  the  west.  Following  this  condition  the  fog  gradually  thickened,  and  at  5 
p.  m.  the  barometer  read  29.708,  falling;  temperature,  43®,  wind,  SSW.  The  following 
observations  were  taken  during  the  25th:  9  a.  m.,  29.799,  37®,  NE. ;  3  p.  m.,  29.748,  47**, 
SW.;  3.45  p.  m.,  29.728,  46®,  SSW.;  4.10  p.  m.,  29.718,  44®,  SSW.;  5  p.  m.,  29.708, 43®, 
SSW.;  9  p.  m.,  29.683,  42®,  calm. 

Migration  of  birds. — Geese  flying  south:  Cheyenne,  Wyo.,  8th;  Dead  wood,  Dalr.,  12th; 
North  Platte,  Nebr.,  9th;  Fort  Supply,  Ind.  T.,  12th,  13th,  in  large  numbers;  Grierson 
Springs,  Tex.,  11th,  18th;  Stockton,  Tex.,  1st,  11th,  18th;  Coleman,  Tex.,  12th;  Huron, 
Dak.,  4th,  7th,  8th,  20th;  Yankton,  8th,  12th,  30th;  Saint  Louis,  16th;  Davenport,  15th, 
16th,  17th,  30th;  Springfield,  HI.,  14th;  Cairo,  5th,  6th,  23d,  26th,  27th;  Saint  Paul, 
14th;  Little  Rock,  5th,  24th;  Fort  Gibson,  5th,  13th;  Indianola,  14th;  MUwaukee,  26th; 
Morgantown,  14th,  18th;  Augusta,  Ga.,  20th;  Macon,  N.  C,  16th;  Riley,  111.,  9th; 
Peoria,  111.,  15th;  Fort  Wayne,  Ind.,  16th;  Independence,  Kans.,  9th;  Monticello,  Iowa, 
12th,  13th;  Fall  River,  Mass.,  11th;  Northport,  Mich.,  3d,  4th;  Oregon,  Mo.,  3d,  13th; 
Clear  Creek,  Nebr.,  8th,  12th,  30th;  Franklin,  Pa.,  2d;  West  Chester,  Pa.,  7th,  8th; 
Ashwood,  Tenn.,  5th;  Johnsontown,  Va.,  14th;  Embarrass,  Wis.,  4th,  10th;  Clay  Center, 
Kans. ,  iri  unusually  large  numbers.  Wood's  Holl,  Mass. ,  flying  west,  12th.  Ducks  fly- 
ing south:  Stockton,  Tex.,  11th,  18th;  Grierson  Springs,  Tex.,  18th;  Saint  Paul,  25th, 
30th;  Little  Rock,  5th,  24th;  Fort  Gibson,  5th,  13th;  Indianola,  14th;  Augusta,  Ga., 
2d,  4th;  Macon,  N.  C,  16th;  Swanwick,  111.,  14th;  Northport,  Mich.,  3d,  4th;  Clear 
Creek,  Nebr.,  6th,  19th,  24th.  Pigeons  flying  south:  Little  Rock,  5th,  24th;  Fort  Gib- 
son, 10th. 

Inseeta. — OoUon-worm:  Franklin,  Ark.,  30th,  many  fields  of  cotton  entirely  stripped  of 
leaves;  cotton  crop  damaged  about  70  per  cent.  Ashwood,  Tenn.,  15th,  app^ixedin 
myriads  and  in  a  few  days  devoured  all  the  leaves;  after  destroying  the  cotton  the  worms 
attacked  the  wheat  crop,  doing  a  vast  amount  of  damage;  one  farmer  lost  100  acres,  every 
blade  being  eaten  to  the  ground.  Clarksville,  Tex., 20th,  after  the  rains  of  the  first  part 
of  month,  the  cotton- worm  inflicted  great  damage  upon  cotton,  wheat,  and  grass.  Hes- 
sian fty. — Ruggles,  Ohio,  30th,  early  wheat  severely  iivjured. 

Prairie  and  forest  fires. — Fort  Stevenson,  Dak.,  3d,  10th;  Salt  Lake  City,  7th,  in  mount- 
ains; North  Platte,  Nebr.,  1st;  Fort  Keogh,  Mont,  10th;  Fort  Buford,  Dak.,  10th; 


122 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


Moorehead,  Minn.,  18th  to  20th,  22d,  26th;  Saint  Vincent,  Minn.,  23d;  Fort  Stevenson, 
Dak.,  30th:  Huron,  Dak.,  Ist,  9th  to  11th,  16th,  17th,  19th,  20th,  24th,  27th,  30th,  3l8tj 
Yankton,  Dak.,  18th  to  20th,  24th  to  26th,  31st;  Mason,  Tex.,  17th. 

Polar  6and8.— Presoott,  Ariz.,  3d,  30th;  New  Coiydon,  Ind.,  eth,  7th,  19th,  20th,  27th; 
Gardiner,  Me.,  Ist;  Fayette,  Miss.,  25th;  aearCreek,  Nebr.,  2l8t;  Wytheville,  Va.,  8th, 
22d,  27th,  28th. 

fiia?ki-«eanrw.--Umatilhi,  Oreg.,  3d;  Camp  Thomas,  Ariz.,  20th,  23d,  29th. 

Sunsets. — The  characteristics  of  the  sky  at  snnset,  as  indicative  of  Mr  or  fonl  weather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Reports  from  175  stations  show  5,387  observations  te  have  been  made,  of  which  32  weie 
reported  doubtful;  of  the  remainder  5,355,  or  86.2  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  spots. — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P.  Todd, 
director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 
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FaculflB  were  seen  at  the  time  of  every  observation. 
*Many  of  the  sjx>ts  small, 
t  Approximated. 
I  Spots  probably  disappeared  by  solar  rotation. 

Mr.  H.  D.  Growey,  at  North  Lewisbnrgh,  Ohio,  reports:  Sun  spots  were  observed  on 
every  clear  day  during  the  month.  They  were  lai^^est  and  most  numerous  on  the  9th 
and  21st  and  least  at  the  close  of  the  month.  Mr.  David  Trowbridge,  at  Waterbuigh, 
N.  Y.,  reports  as  follows:  1st,  4  groups,  6  spots;  the  new  group  mentioned  September 
30th  has  gone  out;  1  new  group,  2  spots,  has  appeared  by  rotation,  and  a  new  one  has 
arisen  in  the  east;  faculse.  3d,  5  groups,  9  spots,  one  group  has  disappeared  by  rotation; 
3  groups,  spots  faint,  have  arisen  since  the  1st.  4th,  3  groups,  4  spots,  2  groups  have 
gone  out.  5th,  4  groups,  6  spots,  one  new  just  api>earing  by  rotation.  6th,  4  groups, 
same  as  5th,  5  spots.  8th,  3  groups,  6  spots,  one  group  h^  disappeared  by  rotation,  one 
gone  out  and  one  arisen.  9th,  3  groups,  same  as  8th,  10  spots.  11th,  3  groups,  5  spots, 
one  group  has  disappeared  and  one  appeeured  by  rotation.  14th,  4  groups,  4  spots,  a  new 
group  has  appeared  by  rotation,  facule  in  the  east.  16th,  4  groups,  6  spots,  two  new 
groups  have  appeared  by  rotation  and  two  gone  out  since  the  14th.  20th,  3  groups,  10 
spots,  several  larger.  2l8t,  3  groups,  same  as  20th,  7  spots.  22d,  4  groups,  9  spots,  one 
group  appears  to  have  broken  into  two.  23d,  4  groups,  same  as  22d,  7  spots,  cloudiness 
interfering  with  observation.  26th,  3  groups,  3  spots;  they  appear  to  be  the  same  as 
some  observed  on  the  23d.  27th,  5  groups,  6  spots,  one  group  appeared  by  rotation  and 
one  has  arisen;  faculse  in  the  east  and  west.  30th,  no  spots  observed,  atmo^here  some- 
what hazy. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  dt  Bvt.  Maj.  Q€n%  Chief  Signal  Officer,  U.  S.  A. 
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APPENDIX    No.    80. 

MONTHLY   WEATHER   REVIEW,   NOVEMBER,  1881. 

INTRODUCTION. 

« 

In  preparing  this  review  the  6>llowing  data,  received  np  to  November  20th,  have  been 
naed,  viz:  the  r^nlar  tri-daily  weather  charts,  containing  th^  data  of  simoltaneons  ob- 
servations taken  at  133  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  office;  179  monthly  journals  and  166  monthly  means  from  the  former,  and  14 
monthly  means  from  the  latter;  219  monthly  ilegisters  from  voluntary  observers;  57 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York 
Herald  Weather  Service;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne- 
braska, and  Missouri,  and  of  the  Central  Pacific  Bailway  Company;  reliable  newspaper 
extracts;  special  reports. 

BABOMETBIO  PBSS0UBB. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  for 
the  month  of  November,  1881 ,  is  shown  by  isobaric  lines  (in  block)  upon  Chart  No.  II.  The 
areas  of  lowest  mean  pressure  cover  the  Lake  Superior  region  and  the  eastern  portion  of 
the  Canadian  maritime  provinces,  while  their  counterpart,  the  areas  of  highest  mean 
pressure,  occupy  the  eastern  portion  of  Tennessee,  the  northwestern  portion  of  the  South 
Atlantic  States,  and  the  central  portions  of  the  Middle  and  Northern  Plateau  regions. 
Compared  with  the  proceeding  month  there  has  been  a  very  decided  fall  in  pressure  at 
most  stations  north  of  the  42d  parallel  and  east  of  the  100th  meridian.  This  region,  for 
the  most  part,  had  but  just  recovered  during  the  month  of  October  from  a  long  period  of 
deficiency,  when  the  month  of  November  introduced  a  remarkable  series  of  areas  of  bar- 
ometric minima  in  the  vicinity  of  parallel  50°  N.,  a  study  of  which  can  be  made  from 
Chart  No.  I.  With  hardly  an  exception,  the  pressure  throughout  the  remaining  por- 
tions of  the  country  has  risen,  the  most  decided  changes  coinciding  with  the  regions  of 
highest  mean  pressure  for  the  month. 

Departures  from  the  normal  values  for  the  month. — Compared  with  the  means  of  pre- 
vious years,  the  mean  pressure  for  the  present  month  is  everywhere  above  the  normal 
except  in  the  Upper  Lake  region,  Florida  Peninsula,  South  Pacific  coast,  and  the  Upper 
Mississippi  and  Missouri  Valleys.  The  regions  of  greatest  deficiency  are  the  Lake  Su-  ' 
perior  and  extreme  Northwest;  departures  ranging  ftom  0.05  to  0.09  inch.  The  regions 
of  greatest  excess  are  found  in  New  England  and  along  the  North  Carolina  coast;  the  de- 
partures ranging  from  0.07  to  0.14  inch.  On  the  Pacific  coast  the  departures  range  fix>m 
—0.06  inch  at  ^n  Diego  to  -(-0.06  inch  at  Red  Bluff.  Stations  reporting  a  normal  con- 
dition are  as  follows:  Cheyenne,  North  Platte,  Leavenworth,  Brownsville,  and  Winne- 
mucca. 

Barometric  ranges, — ^The  range  of  pressure  for  the  month  has  generally  varied  ftom 
0.8  to  1.3  inches,  and  in  the  extremes  from  0.3  inch  at  San  Diego  and  0.43  inch  at  Key 
West  to  1.66  inches  at  Eastport  and  1.87  inches  at  Dead  wood.  Throughout  the  several 
districts  the  monthly  barometric  ranges  varied  as  follows:  New  England,  from  1.17 
inches  at  New  Haven  to  1.33  inches  at  Thatcher^s  Island  and  1.66  inches  at  Eastport; 
Middle  Atlantic  States,  0.99  at  Lynchbufg  and  1.00  at  Washingtontol.il  at  New  York 
and  1.12  at  Albany;  South  Atlantic  States,  0.72  at  Atlanta  to  1.05  at  Kittyhawk  and 

1.08  at  Hatteras;  Florida  Peninsula,  0.43  at  Key  West  to  0.70at  Cedar  Keys;  East  Gulf 
States,  0.59  at  Yicksburgh  to  0.75  at  New  Orleans;  West  Gulf  States,  0.70  at  Port  Eads 
to  1.04  at  Fredericksburgh  and  Fort  Gibson  and  1.09  at  Mason;  Rio  Grande  Valley,  0.93 
at  Castroville  to  1.02  at  Brackettville;  Ohio  Valley  and  Tennessee,  0.71  at  Chattanooga 
to  1.13  at  Champaign  and  1.15  at  Morgontown;  Lower  Lake  region,  1.04  at  Cleveland  to 

1.09  at  Detroit  and  1.10  at  Buffido  and  Rochester;  Upper  Lake  region,  1.06  at  Port  Hu- 
ron to  1.32  at  Duluth  and  1.42  at  Marquette;  extreme  Northwest,  1.21  at  Bismarck  to 
1.25  at  Moorehead  and  1.30  at  Fort  Stevenson;  Upper  Mississippi  Valley,  0.85  at  Cairo 
to  1.17  at  Des  Moines  and  1.32  at  La  Crosse;  Missouri  Valley,  1.06  at  Leavenworth  to 
1.19  at  Tankton,  and  1.25  at  Fort  Bennett  and  Huron;  Southern  Slope,  0.47  at  Coleman 
to  1.15  at  Jacksborough  and  1.20  at  Henrietta;  Middle  Slope,  0.83  at  Denver  to  0.99 
at  Dodge  City;  Northern  Slope,  0.77  at  Cheyenne  to  1.22  at  Fort  Benton  and  Fort  As- 
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sinnaboine,  1.87  at  Deadwood;  Northern  Plateau,  0.58  atLewistonto  0.95  at  Boise  City 
and  1.05  at  Dayton;  Middle  Plateaa,  0.65  at  Winnemnoca  to  0.78  at  Salt  Lake  City; 
Southern  Plateau,  0.43  at  Tucson  to  0..54  at  Silver  City  and  0.83  at  Phooniz;  South  Pa- 
cific region,  0.30  at  San  Diego  to  0.50*  at  Visalia  and  0.52  at  Yuma;  Middle  Pacific  re- 
gion, 0.52  at  Sacramento,  and  0.53  at  San  Francisco  to  0.69  at  Red  Bluff;  North  Pacific 
region,  1.00  at  Roseburgh  to  1.14  at  Portland  and  1.32  at  Olympia. 

Areas  of  high  barometer. — Seven  distinct  areas  of  high  barometer  passed  over  the  re- 
gions covered  by  the  Signal  Service  stations,  all  except  one  (No.  VII),  appeared  first  in 
the  extreme  UOTthem  portion  of  the  Rocky  Mountain  region  or  on  the  North  Pacific 
coast,  and  had,  apparently  approached  this  region  from,  the  North  Pacific  The  average 
course  of  movement  was  to  the  east  after  passing  the  eastern  slope  of  the  Rocky  Mount- 
ains and  to  the  southeast  while  central  in  the  mountain  districts. 

No.  I. — On  the  Ist  of  the  month  an  extended  area  of  pold  and  dry  air  appeared  on  the 
Pacific  coast,  moving  to  the  southeast.  The  pressure  rose  0.2  inch  above  the  normal  of 
the  month  in  the  R<Kky  Mountain  r^ons  on  the  2d,  attended  by  light  snow  and  fireez- 
ing  weather  as  far  south  as  Santa  F6.  The  winds  shifted  to  norUierly  in  the  Southwest 
during  the  afternoon  of  the  2d,  and  the  p.  m.  report  of  that  date  shows  a  maximum  veloc- 
ity of  55  miles  per  hour  at  Indianola  and  48  xniles  at  Galveston.  Dangerous  northerly 
winds  continued  in  the  Gulf  of  Mexico  during  the  3d  as  the  pressure  increased  to  the 
eastward  in  the  Southern  States.  This  area  apparently  divided  on  the  4th,  the  greater 
portion  remaining  in  the  Rocky  Mountain  regions,  while  a  detached  area  moved  to  the 
northeast,  following  the  general  direction  of  the  coast  line  to  New  England,  during  the 
4th,  5th,  6th,  and  7th,  and  then  passing  over  the  North  Atlantic.  Killing  frosts  oc- 
curred at  Yicksburgh,  Atlanta,  Chattanooga,  and  Charlotte  and  light  firosts  at  Pensaoola, 
Augusta,  and  Jacksonville  on  the  4th,  when  the  pressure  was  high  in  Louisiana. 

No.  II. — This  area  was  central  in  the  Northern  Rocky  Mountain  region  on  the  9th, 
when  the  pressure  ranged  from  0.2  to  0.5  inch  above  the  normal  for  the  month  from  the 
Lake  region  westward  to  the  Pacific  coast.  On  the  16th  the  center  was  clearly  located 
near  Saint  Paul,  and  on  the  11th  and  12th  the  movement  was  directly  eastward  over  the 
Lake  region  and  New  England,  attended  by  light  snow  and  killing  firasts  along  the  line 
of  great^t  pressure.  After  reaching  the  Atlantic  coast  the  course  apparently  changed  to 
the  southeast  and  the  area  passed  on  this  line  beyond  the  limits  of  observation. 

No.  ni. — The  midnight  report  of  the  13th  showed  a  rapid  increase  of  barometric  press- 
ure in  British  America  and  north  of  the  Upper  Missouri  Valley,  with  a  rapid  decrease  in 
pressure  on  the  Pacific  coast,  on  the  afternoon  of  the  14th.  llie  barometer  was  0.4  inch 
above  the  normal  in  the  Northwest,  and  0.8  inch  below  the  normal  in  Washington  Ter- 
ritory; this  distribution  of  pressure  indicates  that  this  area  either  originated  east  of  the 
mountains  in  British  America  or  passed  to  that  position  &om  Alaska.  This  area  fol- 
lowed the  general  course  of  the  Missouri  Valley  until  the  15th,  and  then  moved  east- 
ward over  the  Ohio  Valley,  the  center  being  near  Pittsburgh  at  11  p.  m.  on  that  day. 
■Severe  frosts  occurred  on  the  morning  of  the  16t^  in  the  Middle  States.  The  barometer 
continued  high  on  the  Atlantic  coast  during  the  17th,  but  the  pressure  declined  slowly 
as  this  area  moved  northeastward  from  the  Middle  Atlantic  coast  to  Nova  Scotia,  where 
it  was  last  observed. 

No.  IV. — ^During  the  18th  the  pressure  was  above  the  normal  and  increasing  in  all  the 
districts  west  of  the  Mississippi  River,  the  greatest  departure  being  reported  on  the  North 
Pacific  const,  when  the  center  of  this  area  was  located  near  Salt  Lake.  After  passing  the 
Rocky  Mountains  this  area  moved  slightly  north  of  east  over  the  central  portion  of  the 
United  States,  attended  by  very  rapid  changes  in  temperature  in  the  central  valleys,  a 
aevere  norther  in  Texas,  and  freezing  weather  as  far  south  as  Shreveport,  Vicksbuigh, 
And  Augusta  on  the  morning  of  the  20th.  Dangerous  northwest  winds  occurred  on  the 
Middle  Atlantic  and  New  England  coasts  on  the  20th,  the  highest  velocities  being  52 
miles  i>er  hour  at  Delaware  Breakwater,  44  miles  at  Cape  Henry,  40  miles  at  Block  Isl- 
and, and  43  miles  at  Yarmouth — all  from  the  northwest.  This  area  apparently  moved 
eastward  from  the  Middle  Atlantic  coast  after  the  20th. 

No.  V. — The  a.  m.  maps  of  the  21st  clearly  defined  this  area  as  central  in  the  extreme 
Northwest  and  extending  over  the  mountain  regions  firom  Mexico  to  British  America. 
On  the  morning  of  the  22d  a  portion  of  this  large  area  became  detached  and  moved  east- 
ward to  the  Lake  region,  leaving  the  barometer  from  0.1  to  0.3  inch  above  the  normal 
for  the  month  in  the  mountain  districts.  On  the  22d  this  area  was  centrsd  over  New 
England,  and  the  temperature  was  below  freezing  as  far  south  as  Washington.  On  the 
23d  the  pressure  declined  on  the  Atlantic  coast  as  this  area  moved  to  the  east  of  Halifax. 

No.  VI. — ^Appeared  in  the  upper  Missouri  Valley  on  the  afternoon  of  the  23d,  and  moved 
to  northern  Texas,  where  it  was  central  at  the  a.  m.  report  of  the  24th.  Freezing  weather 
was  reported  from  stations  west  of  the  Mississippi,  and  the  winds  shifted  to  northerly  in 
Texas  as  low  era  No.  XIII  moved  to  the  east  in  the  Gulf.  On  the  24th  the  storm  be- 
came severe  in  the  western  Gulf,  when  the  region  of  greatest  pressure  extended  over 
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Indian  Territoiy  and  Kansas.  The  lowest  temperatnies  of  the  month  were  reported  £com 
the  Golf  and  South  Atlantic  States,  as  this  area  passed  over  the  Southero  States.  Kill- 
ing frosts  oocnrred  at  Indianola,  New  Orleans,  Mobile.  Pensacola,  and  Jacksonville,  on 
the  25th.  Special  warnings  were  telegraphed  by  the  Cnief  Signal  Officer  to  New  Orleans 
and  Jacksonville,  informing  those  interested  in  sugar  and  fniit  crops  of  the  approach  of 
tlus  cold  wave.  This  area  advanced  to  the  Sonth  Atlantic  coast  on  the  25t&,  bnt  the 
barometer  continued  high  in  the  Southern  States  until  the  28th,  when  the  distribution 
of  pressure  was  changed  by  the  approach  of  high  area  No.  YII. 

No.  YII. — Appeared  suddenly  at  midnight  of  the  27th  north  of  the  Lake  region,  and 
advanced  firom  Hudson's  Bay  over  the  Saint  Lawrence  Valley  and  New  England,  att^ded 
by  the  lowest  temperatures  of  the  month  in  the  northeastern  portion  of  the  United  States. 
After  reaching  the  coast  the  pressure  increased  to  the  southward  on  the  29th,  after  which 
the  pressure  declined,  with  rising  temperature  and  northeast  to  southeast  winds  at  sta- 
tions along  the  Atlantic  coast. 

No.  Yin. — ^The  histoiy  of  this  area,  as  it  affects  the  stations  east  of  the  Rocky  Mount- 
ains, will  be  given  in  the  December  Review.  On  the  30th  the  pressure  was  high  in 
the  Plateau  regions,  and  the  indications  were  that  a  cold  wave  was  approaching  the 
Mississippi  Valley. 

Areas  of  low  barometer, — Sixteen  barometric  depressions  appeared  within  the  limits  of 
the  stations  of  observation  during  the  month  of  November.  Three  of  these  passed  firom 
the  tropics  to  the  Gulf  States,  three  apparently  originated  in  the  Southwest,  and  three 
probably  passed  from  the  Pacific  across  the  Rocky  Mountains  to  the  Lake  region.  Chart 
No.  I  shows  that  these  disturbances  occurred  in  latitudes  north  of  the  mean  track  of 
November  storms. 

No.  I. — ^This  slight  depression  passed  north  of  the  Lake  region  on  the  1st,  tinattended 
by  marked  atmospheric  changes  within  the  United  States.  At  midnight  of  the  1st  the 
pressure  was  high  in  the  western  districts,  and  on  the  Atlantic  coast  these  areas  of  high 
barometer  were  separated  by  a  trough  of  low  pressure  in  the  Mississippi  Valley.  With 
the  advance  of  high  area  No.  I,  tt^  trough  of  low  pressure  was  divided  and  formed 
low  areas  Noe.  11  and  III,  the  former  centnkl  in  Texas  on  the  morning  of  the  2d,  and  the 
latter  centrsd  in  the  upper  Lake  region. 

No.  n. — ^Developed  hi  the  Southwest  on  the  1st,  attended  by  rain  and  warm  southerly 
winds,  and  disapp^u:ed  on  the  2d  in  advance  of  high  area  No.  I,  which  caused  very  rapid 
changes  in  temperature  and  high  northerly  winds  over  the  region  covered  by  this  de- 
pression on  the  2d. 

No.  III. — ^This  storm  appeared  in  the  Upper  Lake  region  on  the  morning  of  the  2d, 
and  increased  in  severity  as  the  center  pas&ed  northeast  to  the  Saint  Lawrence  Valley. 
The  pressure  at  the  center  of  this  storm  declined  as  the  disturbance  moved  eastward  and 
the  winds  became  dangerous  on  the  lakes  after  shifting  to  westerly.  The  sudden  &U  of 
temperature  and  the  area  of  precipitation  attending  this  storm  extended  over  all  districts 
east  of  the  Miasiarfippi.  Heavy  snows  fell  in  the  Lake  region,  where  brisk  and  high 
westerly  winds  continued  until  the  4th,  when  the  center  of  disturbance  was  near  Eaertr 
port.  Northwesterly  gales  occurred  on  the  North  Atlantic  coast  north  of  Cape  Hatteras 
on  the  night  of  the  3d.  Cautionary  signals  were  ordered  from  eight  to  twenty-four  hours 
in  advance  of  this  storm  at  stations  on  the  Atlantic  coast,  but  the  cautionaiy  signals 
ordered  for  the  Lake  ports  were  in  some  cases  late.  This  storm  crossed  the  Saint  Law- 
rence Valley  on  the  night  of  the  3d,  and  increased  in  energy  until  the  night  of  the  4th, 
when  the  pressure  at  &e  center  had  fallen  U>29,0A  inches  at  Anacostl  Island,  with  the 
wind  reported  as  a  gale  from  the  south  at  11  p.  m.  The  gale  continued  at  this  station  on 
the  5th,  the  wind  shifting  to  westerly,  and  at  Father  Point  the  wind  increased  to  45 
miles  per  hour.  This  storm  apparently  moved  to  the  southeast  after  leaving  the  Gulf  of 
Saint  Lawrence  and  probably  moved  to  the  north  of  the  track  of  vessels  passing  from 
Europe  to  America. 

No.  IV. — ^Was  central  in  the  Lower  Missouri  Valley  on  the  afternoon  of  the  4th,  while 
low  era  No.  Ill  was  passing  to  the  northeast  of  New  England.  This  disturbance  was 
first  observed  in  the  Northern  Rocky  Mountain  region  on  the  night  of  the  3d;  the  track 
of  the  center  being  southeast  until  it  reached  the  Mississippi  Valley,  after  which  the 
course  was  northeast  over  the  Lake  region  and  Saint  Lawrence  Valley.  Light  snow  and 
rain  fell  at  stations  north  of  parallel  40^  as  this  depression  passed  to  the  east  during  the 
4th  and  5th.  The  highest  winds  occurred  on  the  Lower  Lakes,  the  track  of  disturbance 
being  confined  to  narrow  limits.  The  highest  velocity  reported  was  36  miles  per  hour 
tsom  the  southwest  at  Sandusky. 

No.  V. — ^The  p.  m.  report  of  the  6th  indicated  the  presence  of  a  disturbance  in  the 
West  Gulf,  and  the  midnight  report  of  the  same  date  shows  that  during  the  preceding 
eight  hours  the  wind  reached  a  velocity  of  32  miles  per  hour  at  Galveston  and  36  miles 
at  Indianola.  This  storm  moved  to  the  northeast,  the  center  passing  near  Port  Eods,  at 
the  mouth  of  the  Mississippi,  during  the  6th.     Very  heavy  rains  occurred  in  the  Gul 
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States,  and  dangerooB  winds  were  reported  in  the  East  0nl£  Penaacola  reported  a 
Yelocitj  of  40  miles  per  hour  from  the  southeast  on  the  night  of  the  6th.  This  stonn 
disappeared  as  a  cyclonic  distorhanoe  after  reaching  the  East  Golf  States. 

No.  YI. — This  storm  passed  fiom  the  Pacific  east  of  Portland  on  the  5th,  caosing  heavy 
nuns  in  Oregon  and  Washington  Tenitoiy.  The  barometer  feU  to  29. 47  inches  at  Olym- 
pia  on  the  afternoon  of  the  5th,  when  the  center  was  near  that  station.  Heavy  snows 
occnrred  in  Montana  and  Idaho  on  the  6th,  as  this  depression  passed  over  the  mountains. 
On  the  morning  of  the  7th  the  center  of  greatest  depression  was  located  near  Pembina, 
where  the  barometer  indicated  a  pressure  of  29.34  inches.  The  p.  m.  chart  of  this  date 
exhibits  a  trough  of  low  pressure  extending  fiom  Texas  to  British  America;  the  barome- 
ter being  high  in  New  England  and  the  winds  in  all  districts  east  of  the  Mississippi  from 
south  to  east,  apparently  under  the  influence  of  this  depression.  The  storm  continued 
to  move  eastward,  and  passed  over  the  Lake  region  on  the  8th,  causing  high  winds  at  idl 
stations  on  t<he  Upper  Lakes  and  Lake  Erie.  The  maximum  velocities  occurred  after  the 
winds  had  veered  to  the  west.  This  storm  crossed  from  the  Pacific  to  the  Atlantic  in 
five  days  and  eight  hours,  approximately  on  the  parallel  of  the  northern  boundary  of  the 
United  States,  and  it  left  the  Atlantic  coast  attended  by  severe  gales  in  the  Northeastern 
Provinces.  These  gales  continued  during  the  10th  and  11th  after  the  center  of  disturlMUQce 
had  passed  east  of  the  coast  line.  Cautionary  signals  were  displayed  at  the  Lake  ports 
and  on  the  Atlantic  coast  north  of  Cape  Henry,  giving  warning  of  the  approach  of  this 
storm. 

No.  YII. — ^The  distribution  of  barometric  pressure  over  the  United  States  on  the  10th 
indicated  the  development  pf  a  storm  south  of  the  Gulf  States,  where  this  area  was 
probably  central,  llie  p.  m.  report  of  the  10th  placed  the  center  of  this  disturlMmce  in 
the  Rio  Grande  Valley  near  to  and  northeast  of  Brownsville,  and  succeeding  rejports  in- 
dicated the  advance  of  this  storm  to  the  northward,  immediately  toward  the  high  area, 
which  then  extended  over  the  Lake  region.  This  storm  moved  northerly  until  the  cen- 
ter reached  a  point  near  Omaha  on  the  afternoon  of  the  11th,  and  then  moved  to  the 
northeast.  Heavy  rains  feU  on  the  11th  and  12th  in  the  Mississippi  and  the  Ohio  v^eys 
and  Lake  region,  and  severe  gales  occurred  at  the  Lake  stations  as  thecenter  passed  firom 
northern  Iowa  over  Lake  Superior.  Cautionary  signals  were  displayed  at  all  stations  on 
the  lakes  in  advance  of  this  storm.  The  maximum  velocities  as  reported  were  as  fi>llow8: 
Milwaukee,  45  miles;  Grand  Haven,  40  miles;  Alpena,  42  miles.  The  above  wind 
velocities  indicate  the  severity  of  the  storm  in  the  Lake  region.  The  cautionary  signal 
at  Chicago  was  not  justified  at  this  station,  the  highest  velocity  which  occurred  during 
the  storm  being  22  miles  per  hour,  but  vessels  attempting  to  leave  this  port  were  com- 
pelled to  return.  This  depression  advanced  rapidly  to  the  Lower  Saint  Lawrence  Valley 
during  the  12th  and  13th,  followed  by  clearing,  colder  weather  in  the  Mississippi  Valley 
and  light  rains  in  the  Lake  region  and  the  Middle  States.  The  barometer  continued  to 
fall  at  the  center  as  this  storm  advanced  to  the  east,  and  when  last  observed  on  the  morn- 
ing of  the  14th  the  pressure  was  29. 43  inches  at  Anaoosti,  with  the  wind  reported  as  a  gale 
from  the  west. 

No.  VIII. — ^The  a.  m.  report  of  the  14th  indicated  the  presence  of  this  depression  off 
the  North  Pacific  coast,  the  barometer  at  Portland  then  reading  29.43  inches.  The  mid- 
night report  of  the  14th  showed  that  threatening  weather  and  rain  had  extended  as  far 
south  as  San  Francisco,  and  that  all  vrinds  on  this  coast  had  veered  to  southerly.  This 
depression  probably  crossed  the  Eocky  Mountains,  but  the  chart  of  barometric  departures 
indicated  that  two  depressions  existed  in  this  region  on  the  morning  of  the  14th,  and  the 
one  in  advance  has  been  traced  continuously  for  each  telegraphic  report,  and  therefore 
marked  as  a  separate  storm. 

No.  IX. — Central  in  the  Saskatehewan  region  at  midnight  of  the  14th,  the  storm 
passed  southeastward,  following  the  course  of  the  Missouri  Valley  until  the  a.  m.  report 
of  the  16th,  when  the  center  of  disturbance  was  located  near  Yankton.  From  this  point 
the  course  changed  to  the  northeast,  and  during  the  17th  this  storm  increased  in  eneigy 
a^  it  passed  over  the  Lake  region  and  thence  to  the  eastward.  The  increase  of  pressure 
in  the  western  quadrants  was  very  rapid,  and  the  temperature  fell  from  20°  to  30®  in  the 
Northwest.  This  storm  continued  its  easterly  movement  after  leaving  the  Lake  region, 
but  became  much  enlarged  as  it  approached  the  northeastern  coast.  The  lowest  reading 
of  the  barometer  observed  was  29.12  inches  at  Anascotl  on  the  afternoon  of  the  18th, 
when  the  stations  on  the  Atlantic  coast  north  of  Cape  Hatteras  were  within  the  limits  of 
this  depression,  the  winds  being  from  brisk  to  high  and  from  the  southwest  at  stations 
along  the  coast. 

No.  X. — This  storm  develoi)ed  in  Texas  during  the  night  of  the  17th,  and  was  central 
near  Denison  on  the  morning  of  the  18th,  the  isobar  of  29.90  inclosing  the  area  and  form- 
ing an  elongated  ellipse  with  the  longer  axis  pointing  in  the  direction  of  the  storm  move- 
ment. This  depression  was  forced  rapidly  to  the  east  by  the  high  area  which  vras 
advancing  from  the  Upper  Missouri  Valley.    The  rush  of  cold  air  from  the  north  caused 
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a  marked  depression  in  tempeiataie  at  stations  on  the  eastern  slope  of  the  Rocky  Monnt- 
«iw«  on  the  morning  of  the  18th.  The  3  p.  m.  report  of  this  date  shows  temperatures  of 
IT  at  Memplds,  33^  at  Fort  Gibson,  66®  at  Saint  Lonis,  and  25®  at  Leavenworth.  Very 
heavy  rains  fell  on  the  18th  in  Missonri,  Illinois/ Indiima,  and  Kentacky,  cansing  diun- 
Aging  floods  in  tlie  tribntaries  of  the  Ohio.    Snow  and  aLeet  continued  in  the  northern 


Fig.  2. 

districts  daring  the  19th,  as  this  storm-center  passed  over  New  York  and  New  England. 
The  winds  increased  in  force  on  the  Lower  Lakes  near  the  center  of  disturbance  and  on 
the  Middle  Atlantic  coast  after  shifting  to  the  northwest.  The  highest  velocities  re- 
ported were  as  follows:  Sandusky,  48  miles  firom  the  west;  Delaware  Breakwater,  40  to 
52  miles  during  the  36  bonis  ending  at  7  a.  m.,  November  20.  The  following  reports, 
furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  indicate 
the  presence  of  this  storm  as  it  xtassed  eastward  over  the  ocean:  Steamship  Grallia,  20tb, 
7  a.  m.,  in  45°  13^  N.,  44°  31^  W.,  29.75,  W.,  force  5,  high  WNW.  sea,  overcast  and  rain; 
noon,  in  45°  02^  N.,  45°  03'  W.,  29.70,  SW.,  force  5,  high  WNW.  sea^  overcast  and  heavy 
rain.  21st,  7  a.  m.,  in  43°  55'  N.,  48°  19^  W.,  30.15,  NNW.,  force  8,  cloudy  weather, 
stormy  gales  and  hail;  noon,  in  43°  40'  N.,  49°  W.,  30.22,  NNW.,  force  8,  high  gales  and 
hard  squalls  with  hail.    Steamship  Wyoming,  20th,  7  a.  m.,  in  47°  SO'  N.,  41^50'  W., 
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29.60,  NNW.,  force  7,  oonfofied  sea,  overcast  and  doady;  3  p.  m.,  in  47^  N.,  44^  W., 
29.10,  £SE.|  force  4,  confused  sea,  gloomy  weather,  sleet  and  snow.  21st,  7  a.  m.,  in  45^ 
45'  N.,  4lT  2y  W.,  30.00,  W.,  force  9,  overcast  and  clondy;  3  p.  m.,  in  46*»  20'  N.,  48^ 
58'  W.,  30.13,  WSW.,  force  7,  overcast  and  cloudy.  Steamship  City  of  Chester,  21st, 
10.26  a.  m.,  in  50®  34'  N.,  25®  20'  W.,  28.20,  SSW.,  force  9,  high  confused  sea,  dark, 
cloudy  weather  with  thunder  and  lightning;  at  1.20  p.  m.,  wind  suddenly  shifted  in  a 
terrific  squall  fiom  SW.  to  NW.,  and  blew  with  hurricane  force  for  three  hours.  22d, 
10.10  a.  m..  in  50®  15'  N.,  29®  40'  W.,  29.40,  W.,  force  7,  partly  cloudy  weather.  23d, 
9.50  a.  m.,  in  49®  10'  N.,  44®  20'  W.,  27.97,  SW.,  force  12,  dark  heavy  clouds  witii  vio- 
lent squalls  of  rain  and  haU.  24th,  9.40  a.  m.,  in  49®  K.,  36®  30'  W.,  29.62,  W.,  force 
10,  partly  cloudy  weather  with  violent  squalls  of  rain  and  hail.  Steamship  Italy,  24th, 
in  48®  34'  N.,  31®  50'  W.,  hurricane  from  N.  to  NW.,  barometer  fell  from  29.60  to  28.20. 
Nos.  XI  and  XII. — ^Were  observed  in  the  region  north  of  Dakota  on  the  20th  and  22d, 
and  moved  directly  east,  north  of  the  Lake  region,  causing  slight  changes  in  the  atmos- 
pheric conditions  over  the  United  States.  No.  XI  developed  great  energy  as  it  approached 
the  Newfoundland  coast.  Violent  gales  occurred  at  Father  Point,  Yarmoutib,  and  in 
the  Atlantic  east  of  these  stations.  This  storm  probably  continued  its  easterly  course 
over  the  Atlantic,  as  is  indicated  by  the  reports  from  the  steamship  Polynesian  on  the 
23d  in  the  latitude  and  longitude  given  in  the  chart  on  page  127. 

The  following  is  a  copy  of  the  letter  of  Commander  R.  Brown,  addressed  to  the  Chief 
Signal  Officer  and  accompanying  the  above  chart: 

^'Having  experienced  very  heavy  weather  during  my  last  passage  from  Liverpool  to 
Boston,  and  ps^cularly  on  the  23d  ultimo,  when  we  encountered  quite  a  hurricane,  I 
herewith  inclose  you  a  diagram,  with  the  ship's  position,  direction  of  the  wind  (as  per 
arrows),  and  the  heights  of  the  barometer,  with  a  few  remarks  on  the  same.  Tuesday, 
22d  of  November^  noon,  strong  gales  from  noithwestward,  which  had  been  blowing 
much  the  same  lor  the  previous  twenty-four  hours,  barometer  ranging  between  28.90 
and  29.36.  Towards  midnight  the  wind  fell  calm.  Then  a  light  air  sprung  up  from 
the  south,  veering  toward  the  southeastward;  weather  very  dark,  much  lightning  all 
round,  more  so  towards  the  southeastward;  no  thunder;  several  oomposants,  t.  e.,  St. 
Elmo  lights,  on  the  yards  and  stays,  glass  idling  rapidly  and  sea  very  high  and  turbu- 
lent; 8  a.  m.,  strong  gale  from  S£.,  with  snow  and  hail  squalls;  10  a.  m.,  blowing  a 
hurricane  from  £. ;  squalls  terrific,  with  terribly  high  and  confused  sea.  Kept  ship  run- 
ning before  it;  would  have  been  highly  dangerous  to  attempt  to  round  too.  Noon,  2:kl, 
glaffi  rising  rapidly;  blowing  as  hanl  as  ever;  sea  a  complete  mass  of  spindrift,  high  and 
awfully  confrised;  squalls  succeeding  each  other  rapidly  and  roaring  with  their  violence; 
3  p.  m.,  weather  breaking;  4  p.  m.,'Snnd  NNW.,  rounded  too,  ends  strong,  gale  from 
northwestward,  with  a  high  conlused  sea;  obliged  to  keep  ship's  stem  on  and  st^un  easy. 
This  weather  continued  much  the  same  tQl  the  evening  of  the  24th,  wind  from  the  same 
quarter  NW.,  when  it  moderated  and  went  round  to  the  southward  for  about  twelve 
hours;  it  then  got  back  to  the  northwestward,  where  it  continued  for  the  remainder  of 
the  passage,  occasionally  getting  to  WSW.  and  back  again." 

The  trMk  of  this  vessel  with  the  direction  of  the  wind  and  the  readings  of  the  barom- 
eter are  iJso  given  on  tins  chart  as  reported.  The  Chief  Signal  Officer  takes  this  occasion 
to  express  his  high  appreciation  of  the  valuable  reports  and  diagrams  frimished  by  Com- 
mander R.  Brovm,  of  the  ^' Allan''  royal  mail  steamship  Pol^esian.  No.  XII  passed 
to  the  east  oflf  the  coast  on  the  24th  as  a  severe  storm,  the  buometer  at  Sydney  falling 
as  low  as  29.14  and  that  at  Anacosti  to  29.19.  The  following  report  taken  under  the 
direction  of  Commander  Jules  Ueberweg,  of  the  steamship  Nederland,  of  the  Red  Star 
Line,  indicates  that  this  storm  continued  its  easterly  course  over  the  Atlantic  to  51®  N., 
22®  W.  This  vessel  was  five  days  in  passing  from  longitude  23®  to  longitude  30®.  The 
following  observations  were  taken  on  this  vessel  during  the  storm: 


Date. 


November  27, 
November  28, 
November  29, 
November  30, 
December  1 .. 


Wind. 


WNW. 

NW. 

NW.  to  WSW. 

WSW.  to  NW. 

WNW. 


Coarse. 


8.86°  27',  W. 


Distance. 


210  miles. 


e 

9 


2 


60  57 

90  35 

60  47 

60  49 

BO  47 
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Data. 


Xorember  27, 
November  28, 
November  29. 
November  90 
Deoembcr  1 .. 


I 

a 

3 


22  62 

21  66 

24  58 

26  40 

28  57 


20.13 
29.57 
29.18 
29. 4D 
29.40 


1 

a 


43 
42 
45 
44 
45 


Remarks. 


Violent  and  terribly  high 
Violent  and  terribly  high  aea. 
Stormy  and  boisterous;  furious  high 
Stormy  and  boisterous;  ftirious  high 
Wind  and  sea  abating  gradually. 


The  following  Teports  ftumislied  thioagh  the  cooperation  of  the  New  York  Herald 
Weather  Service  indicate  the  presence  of  this  storm  as  it  pased  eastward  over  the  ocean: 
Steamship  Wyoming,  24th,  7  a.  m.,  in  ^'^  26^  N.,  63^  46^  W.,  29.38,  8W.,  force  7,  high 
westerly  sea,  gloomy  weather  and  rain;  3p.  m.,  in  41**  05^  N.,  66**  4(K  W.,  29.42,  WNW., 
force  6,  overcast  and  rain.  26th,  7a.  m.,  in  40°  3(KN.,  69°  08^  W.,  30.08,  WNW.,  force 
7,  partly  clondy  weather.  Steamship  GalUa,  24tli,  7  a,  m.,  in  41°  52^  N.,  66°  17''  W., 
29.40,  S.,  force  4,  overcast  and  rain;  noon,  in  41°  45'  N.,  67°  40^  W.,  29.30  NW.,  foKe 
4,  clondy  weather  and  tain. 

No.  Xm. — ^Appeared  in  the  Gulf  of  Mexico,  sonth  of  the  month  of  the  Mississippi 
River,  on  the  aftcanoon  of  the  22d.  This  storm  became  well  defined,  and  passed  north- 
east over  Florida,  causing  high  winds  in  the  East  Gnlf.  Signals  were  ordered  for  sta- 
tions on  the  Atlaatic  coast  as  far  north  as  Norfolk,  hnt  the  depression  either  filled  np 
or  passed  rapidly  to  the  east  off  the  Sonth  Atlantic  coast,  causing  bnt  slight  disturbances 
at  stations  between  Cape  Hatteras  and  Jacksonville.  The  signals  ordered  for  stations 
on  the  Gulf  coast  were  justified;  those  ordered  for  Jacksonville,  Savannah,  Charleston, 
and  Wilmington  were  not  justified  at  the  stations.  A  vessel  attempted  to  leave  port  at 
Jacksonville  but  was  compelled  to  return. 

No.  XIV. — ^Flrst  observed  in  British  America  northwest  of  Fort  Garry  on  the  24th, 
and  by  the  morning  of  the  25th  it  had  moved  southeastward  to  Lake  Superior,  causing 
high  winds  and  snow  in  the  Lake  region.  On  the  morning  of  the  26th  the  center  of 
disturbance  was  north  of  Lake  Ontario,  but  generally  fair  weather  continued  in  the  dis- 
tricts on  the  Atlantic  coast  and  south  of  the  Lake  region.  This  storm  was  followed  by 
a  slight  depression,  which  developed  into  a  severe  storm  in  the  Saint  Lawrence  Valley 
on  the  night  of  the  27th.  The  rapid  advance  of  high  area  No'.* VII  from  the  Hudson 
Bay  region  caused  a  rapid  increase  in  the  barometric  gradient  to  the  west  of  the  center 
of  this  secondary  storm,  and  high  westerly  windd  were  reported  from  Sydney,  Yar- 
mouth, and  other  stations  in  that  region.  The  following  reports  ftimished  through  the 
co-operation  of  the  New  York  Herald  Weather  Service  indicate  the  presence  of  this 
storm  as  it  passed  eastward  over  the  ocean:  Steamship  Italy,  26th,  in  47°  44'  N.,  38°  15' 
W.,  29.10,  heavy  westerly  gale,  with  squalls  and  very  high  sea.  27th,  in  47°  09'  N., 
41°  03'  W.,  heavy  NNW.  gales,  slightly  abating,  with  hail  squalls  and  clondy  weather. 
Steamship  Republic  (?)  26th,  in  61°  N.,  24°  15'  W.,  28.56,  WSW.,  force  11,  terrific 
storm,  violent  squalls  and  high  sea.  27th,  in  50°  35'  N.,  26°  34' W.,  29.31,  WNW., 
force  10,  terrific  gale,  violent  squalls  and  high  sea. 

No.  XV. — ^Advanced  from  the  Upper  Missouri  Valley  on  the  afternoon  of  the  27th,  but 
probably  originated  west  of  the  Rocky  Mountains,  llie  center  of  this  storm  passed  far 
to  the  north  of  the  Lake  region,  but  the  southern  half  of  the  depression  included  within 
its  limits  all  districts  north  of  Tennessee  and  Virginia.  As  the  center  passed  to  the  east 
the  weather  continued  fair,  except  at  extreme  northern  stations,  with  rising  temperatore 
and  south  to  east  winds. 

No.  XVI. — Developed  in  the  Southwest  on  the  29th,  and  after  passing  over  the  Mis- 
sissippi Valley  and  Lake  region  a^  an  area  of  rain  and  snow  it  was  central  north  of  Lake 
Erie  at  the  close  of  the  month.  The  temperature  fell  below  fuzing  in  the  Rocky 
Mountain  n^ons  as  fiur  south  as  El  Paso,  as  this  storm  moved  to  the  east  of  the  Missis- 
sippi. Cautionary  off-shore  sigimls  were  ordered  on  the  30th  for  Indianola  and  Galves- 
ton in  anticipation  of  the  light  norther,  which  occurred  in  Texas  on  December  1. 

INTEBNATIONAL  MZTEOBOLOGY. 


Intemational  Charts  Nos.  IV  and  V  accompany  the  present  Review.  The  former  is 
published  for  September,  1879,  and  continues  the  series  of  this  chart  commenced  in 
January,  1877.  Chart  No.  V  is  prepared  for  the  month  of  December,  1879,  and  con- 
tinues the  series  of  this  chart  commenced  in  November,  1877. 
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Chart  No,  IV  shows  the  mean  pressnrei  tempeiatore,  and  the  previuling  direction 
of  the  wind  at  7.35  a.  m.  Washington  or  0.43  p.  m.  Greenwich  mean  time,  for  the 
month  of  Septemher,  1879,  over  the  Northern  and  at  certain  isolated  stations  in  the 
Southern  Hemisphere.  Two  areas  of  mean  harometric  minima  appear  upon  the  chart 
for  the  present  month,  one  (29.40)  over  Greenhin^  and  Iceland  and  the  other  (29.80) 
on  the  western  coast  of  Africa  in  the  yidnity  of  8^  N.,  13°  W.  The  former  shows 
the  lowest  monthly  mean  pressure  that  has  heen  recorded  at  Stykkisholm  for  the  past 
tiiree  years.  From  the  prevailing  direction  of  the  winds  at  Godthaab  and  Stykkis- 
holm  it  would  appear  lik^y  that  a  still  lower  mean  pressure  than  that  reported  at  Styk- 
kisholm  obtained  in  the  vicinity  of  70°  N.  Buring  this  month  no  less  than  seven  storms, 
most  of  them  displaying  great  energy,  passed  northeastward  over  the  ocean  between 
Greenland  and  the  Britifih  Isles,  entering  Europe  on  the  coast  of  Norway.  The  second 
area  of  low  mean  pressure  presents  even  more  unusual  features  of  interest  than  does  the 
first.  As  a  rule  the  mean  barometer  along  this  portion  of  the  western  coast  of  Africa 
very  rarely  fidls  below  29.90  or  29.85,  wh&e  at  fYee  Town  this  month,  the  anomalous 
mean  barometer  of  29.75  is  reported.  At  no  time  during  the  month  did  the  daily  read- 
ing at  this  station  rise  above  29.79  or  &Xl  below  29.67.  The  usual  area  of  low  mean 
pressure  in  Hindostan  is  for  the  present  month,  29.70,  although  in  northwestern  Bengal 
and  the  Punjab  the  monthly  mean  is  about  29.60.  Elsewhere  throughout  the  Northern 
Hemisphere  the  pressure  is  generally  30.00  or  above.  There  are  two  princii>al  areas  of 
high  mean  pressuxe,  30.30  in  the  vicinity  of  the  Azores  and  30.20  in  cenlxal  Russia. 
Both  of  these  areas  embrace-  circumscribed  r^ons;  the  former  is  a  gradual  increase  of 
0.06  to  0.10  inch  over  the  mean  of  August,  w^e  the  latter  resulted  fit)m  a  decided  in- 
crease of  0.25  to  0.40  inch  over  that  month.  •  The  area  of  30.10  over  the  Atlantic  covers 
an  immense  region  between  the  parallels  of  20°  and  60°  N.,  and  the  meridians  of  10^ 
and  75°  W.,  and  as  compared  witibi  the  previous  month  of  August  is  an  enloigement  of 
more  than  doul^e  its  formed  proportions.  The  extreme  mean  pressures  for  the  month 
are  20.38  (lowest)  at  Stykkisholm  and  30.27  (highest)  at  Punta  Delgado.  The  extreme 
monthly  range  of  mean  pressure  is  0.89  inch,  which  is  0.33  inch  larger  than  September, 
1877,  and  0.^  inch  larger  than  September,  1878.  The  following  extreme  monthly  mean 
temperatures  are  given  in  Fahrenheit's  scale:  lowest,  Godthaab,  35°;  York  Factoiy,  38°; 
Stykkisholm,  43°;  Moose  Factoiy  and  Nikoloievsk,  on  the  Amoor,  47°;  Yeniseisk,  49°; 
highest,  Biskra,  92°;  Lahore,  90°;  Athens  and  Murcia,  83°;  Manilla,  82°.  The  prevail- 
ing direction  of  the  winds  over  the  United  States,  was  northeasterly  throughout  the  Atlan- 
tic States  from  southern  Florida  to  New  England;  in  the  Gulf  States,  northeast  to  south- 
east; in  the  Lake  region,  southwest  to  norfSwest;  in  the  northwest  and  Upper  Missouri 
Valley,  northwesterly;  in  the  Lower  Missouri  Valley  and  westward  to  the  Kocky  Mount- 
ains, southerly;  in  the  Plateau  and  Pacific  Coast  regions,  southwest  to  northwest 
Over  Canada  and  the  maritime  provinces,  southwest  to  northwest.  In  central  Mexico, 
northeast  to  northwest.  Over  the  Atlantic  Ocean,  northeast  to  southeast  south  of  par- 
allel 40°  N.,  and  to  the  northward  of  that  parallel,  northeast  to  southwest  and  north- 
west. In  Europe,  southwesterly  over  the  British  Isles  and  Scandinavia  and  thence 
southeastward  to  the  central  portions  of  France  and  Germany,  beyond  which  the  winds 
over  the  remainder  of  Europe  prevail  firom  the  northeast,  southeast,  and  northwest, 
modified  by  a  strong  tendency  to  variable  in  Spain  and  Italy.  In  Algeria  the  winds  are 
northwesterly.  In  Hindostan,  westerly  along  the  western  coast,  elsewhere  variable. 
Along  the  Asiatic  coast  and  over  the  Japan  Islands,  northerly.  Compared  with  Septem- 
ber, 1877  and  1878,  the  temperature  over  the  United  States  is  generally  lower  over  the 
western  portions,  but  susceptible  <^f  little  change  east  of  the  100th  meridian.  The  press- 
ure is  decidedly  higher  between  the  80th  and  100th  meridians;  elsewhere  little  or  no 
variation.  Over  the  Atlantic,  where  comparison  can  ODly  be  made  with  1878,  the  re- 
gions of  highest  pressure  between  the  parallels  of  20°  and  50°  N.  show  an  increase  of  fit>m 
0.05  to  0.20  inch.  Northward  of  50°  N.  Utiere  ajypears  a  decrease  pressure  of  Irom  0.05 
to  0.30  inch.  The  temperature  southward  of  50°  N.  shows  but  little  if  any  change, 
except  in  a  narrow  belt  north  of  45°  N.,  where  a  fall  of  from  1°  to  2°  occurs. 
Northward  of  the  50th  parallel  the  &11  continues  with  greater  positiveness.  In 
the  various  countries  of  Europe  the  following  changes  appear:  over  the  British  Isles 
the  pressure  is  from  0.01  to  0.20  inch  lower,  while  the  temperature  shows  but  very  little 
variation.  In  Scandinavia  the  pressure  is  genially  higher,  ranging  from  0.01  to  0.25 
inch;  the  temperature  is  from  3°  to  6°  higher.  In  Denmark  the  change  in  pressure  is  a 
plus  quantity  showing  a  variation  of  from  0.10  to  0.15  .inch,  while  the  temperature  is 
from  5°  to  10°  higher.  In  France  there  is  a  general  but  comparatively  slight  rise  in 
pre^uxe  and  a  small  minus  variation  in  temperature.  In  Germany  and  Austria  there  is 
a  general  rise  in  pressure  of  from  0.05  to  0.10  inch;  the  temperature  in  both  countries 
shows  a  rise  of  from  2°  to  6°.  In  Italy  there  is  a  rise  in  pressure  of  from  0.01  to  0.05 
inch  and  of  temperature  from  1°  to  4°.  In  Spain  and  Portugal  there  is  a  rise  in  press- 
ure of  from  0.01  to  0.05  inch  and  a  general  fall  in  temperature.    In  Russia  the  rise  in 
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pressure  is  more  decided  than  in  any  other  country  of  EuTopCi  being  an  increase  of  firom 
0.15  to  0.35  inch;  the  temperatuie  is  eireiyTvhere  higher,  generally  irom  3^  to  10°.  In 
Hindostan  the  pressure  is  considerably  higher  along  the  w^tem  coast;  elsewhere  lower; 
the  temperature  is  generally  higher  north  of  the  Oanges,  lower  to  the  southward,  and 
.showing  but  little  if  any  change  along  the  western  coast.  In  Algeria  the  pressure  is 
generally  higher,  while  the  temperature  shows  a  condition  quite  the  reverse.  The  ac- 
companying table  shows  the  deviations  in  temperature  and  barometer  at  isolated  stations 
for  the  month  of  September,  1879,  as  compared  with  the  means  of  the  past  two  years: 

ComparaHve  ihermometric  and  barometric  means,  with  oorregponding  departures. 


Mean  temperature. 

Mean  barometer. 

Stotloik 

1" 

1 

« 

4" 

k 

• 

& 

Tork  Factory «.• 

o 

86.1 
89.8 
45.6 
46.5 
60.8 
48.0 
52.2 
59.1 
51.0 
50.0 
60.4 
69.7 
69.0 
60.6 
76.7 
85.1 
73.6 

o 

87.6 
84.6 
43.2 
60.8 
49.9 
52.9 
52.8 
65.4 
48.9 
46.9 
71.6 
68.0 
66.7 
67.5 
72.9 
85.0 
72.5 

o 

+1.4 
--6.2 
—2.4 
+4.3 
-0.9 
+4.9 
+0.1 
-3.7 
—2.1 
-4.0 
+2.2 
-1.7 
—2.3 
—2.1 
-8.8 
-0.1 
-1.1 

29.84 
29.78 
29.71 
29.62 
29.81 
29.69 
29.81 
29.88 
29.83 

• 

80.00 
29.69 
29.88 
29.63 
29.65 
80.01 
30.04 
29.90 
80.04 

+0.25 

Qodtbaab « 

Stykkisholm.. - 

Trt>miK>  ............1.....^ „..„^,.„,,-^-.T ,"T T 

-0.04 
-0.83 
+0.01 
—0.26 
+0.82 

Thorabavn.. ~ 

ArChAntn^l ».,, r....rT-.rm..TrTr--^-TftT- 

Ekaterinburar.......r................TT^T.r.t r-, ,ttt 

- 

-0.23 

IBamanl  ........ .....r.r.... ...... r.rT.TT...-rt .T..."tTl-t TT---,—,T 

-0.02 

Yeniseisk ^.. 

NikolAievsk.  on  Uie  Amoor .«.. 

-0.21 

Zi-Ka-Wei  - 

29.94 
29.90 
29.96 
30.00 
29.98 
29.85 
80.13 

29.91 
29.92 
29.96 
80.01 
80.06 
29.85 
80.17 

•^.08 

Tokei 

+0.02 

Fekin 

Norm'l 

Tasbkend 

+0.01 
--0.15 

Nakuss 

Beirut 

Norm'l 

Mauritiufl r.^-t-t i--. t— . .^ 

+O.04 

Fort  Itauier. 

Capel^wn T.,.—t 

64.6 
82.1 
88.4 

76.2 
78.8 
69.9 
83.1 
83.4 
68.9 
67.6 
55.4 
52.3 
61.1 
81.0 
84.3 
82.1 
TO.  9 
83.2 
92.2 
77.3 
88.7 
81.5 
69.8 
78.8 
77.8 
79.1 

64.7 
80.8 
82.0 
74.7 
74.2 
71.1 
88.2 
82.5 
66.9 
68.0 
64.7 
53.6 
60.9 
81.9 
82.0 
81.2 
69.8 
83.0 
89.8 
74.5 
85.3 
80.1 
09.9 
69.1 
74.7 
79.4 

-fO.l 
-1.8 
—1.4 
—1.5 
+0.9 
+1.2 
+0.1 
-0.9 
—2.0 
+0.4 
-0.7 
+1.3 
-0.2 
+0.9 
—2.8 
-0.9 
—1.6 
-0.2 
—2.4 
—2.8 
+1.6 
-0.4 

+0.1 
-4.7 
-3.1 
-H).3 

30.14 
29.96 
30.07 
80.07 
30.16 
80.14 
29.92 
29.91 

80.18 
29.75 
80.08 
80.16 
80.27 
80.26 
29.95 
29.96 

— O.Ol 

Free  Town f- 

—0.21 

I^tfamaribo » a 

FUnCb^^l...... ...,., rrlf. 

—0.04 
-f-O.QO 

Bonta.  Belgado. 

Ancna 

-0.11 
1-0.12 

Bridgetown ~.... 

Navaaaa ^ 

l-O.OR 
u>nft 

Medellin *. 

Bad  Joff^de  Oostfl-  Rici^t-..r-.-. 

Mexico.. ...• 

80.06 
80.04 
29.85 
29.91 
29.95 
29.93 
29.96 
29.93 
29.63 
29.00 
30.04 
29.84 
29.91 
80.00 

80.10 
80.01 
29.90 
29.99 
80.02 
29.97 
80.12 
29.98 
29.62 
29.98 
80.02 
29.97 
29.91 
80.13 

+O.02 
— O.Q3 

Mftlboume ,-.,T-,r 

Hobi^  Town 

hO.05 

s*k-n  .Tiian  de  Puerto  Rica , TTTTrT--r-,,,,, ■, 

-0.06 

NaiPffau...............,.Y« ,..„■,,.,.„ 

■0.07 

Havana 

h0.04 

Afftrakhan r.f.t.T-T 

-0.17 

Athens...* w i. 

T^bore tY..r.tr.^-..tTT t 

-0.05 
-0.01 

Tiflis     

+o!66 

Fori  d«  France ,,.,,,, --f.rt tt--.t 

—0.02 

+0.13 

Norm'l 

Liabon     .  .._ '. 

+0.13 

Cacrliari ...........y.-.-t-* r 

29.91 
29.97 
29.87 
29.98 

29.98 
80.08 
29.75 
29.94 

+0.07 
-•0.06 

Sandwick  Manse.... 

53.4 
83.6 

53.8 
81.4 

+0.4 
—2.2 

—0.12 

+0.M 

Chart  No.  V, — ^This  chart  displays  the  tracings  of  the  probable  courses  of  thirty-four 
of  the  principal  storm  areas  of  the  Korthem  Hemisphere  for  the  month  of  December, 
1879.  The  approximate  paths  of  progressive  movement  are  based  upon  daily  simulto^ 
neous  international  observations  to  Ijhe  number  of  over  650,  besides  a  large  mass  of  irreg- 
ular data  which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  Of  the 
merchant  marine  of  the  North  Atlantic  and  Pacific  Oceans.  Concerning  the  general 
distribution  of  the  paths  of  tlie  areas  of  barometric  minima  the  following  is  given:  nine- 
teen areas  traversed  portions  of  the  United  States,  eight  of  which  came  from  the  Pacific 
Ooean;  eleven  reached  the  Atlantic  Ocean,  five  of  which  crossed  the  same  to  the  main- 
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land  of  northern  Europe.  Two  areas  crosaed  British  Colnmbia  from  the  Pacific.  One 
area  first  appeared  over  Hudson's  Bay  and  passed  northeastward  into  northern  Green- 
land. Another  area  developed  over  the  Atlantic  Ocean  near  the  Azores.  One  area  first 
appeared  in  sonthwestem  Enrope,  two  in  extreme  northern  Europe,  one  in  southern 
Bnssia,  and  one  in  western  Siberia.  Six  areas  formed  over  the  seas  bordering  the 
Asiatic  coast.  Of  the  storms  in  North  America  the  foUovnng  descriptions  are  given: 
No.  I. — This  area  formed  in  the  Lower  Missouri  Valley  as  the  result  of  a  general  depres- 
sion over  the  northern  territories.  Accompanied  vnth  snow  and  high  northerly  winds 
the  storm  passed  northeastward  to  southern  Michigan  and  thence,  with  increased  rapid- 
ity, to  the  Canadian  maritime  provinces,  where  tb&  area  became  central  on  the  morning 
of  the  4th.  During  the  day  the  depression  passed  o£f  the  coast  of  Newfoundland  and 
on  the  following  morning  was  central  in  about  50^  N.,  50°  W.  On  this  day  the  depres- 
sion nearly  di^ppeared  under  the  infiucnce  of  two  high  areas,  30.20  and  30.40,  the 
former  northeast  of  the  Azores  and  the  latter  over  New  England.  During  the  6th,  as 
the  latter  rapidly  advanced,  the  former  slowly  receded,  resulting  finally  in  a  division  of 
the  now  narrow  and  elongated  depression,  which  reached  iiom  Iceland  southwestward 
to  about  40°  N.,  40°  W.  The  southern  arm  of  the  depression  passed  southeastward  to 
the  Azores  and  thence  eastward  along  the  40th  parallel  to  the  nveridian  of  20°  W.,  when 
its  course  changed  to  northerly,  the  depression  disappearing  near  parallel  50°  N.  The 
lowest  readings  reported  during  the  progress  pf  this  subsidiary  area  occurred  on  the  9th 
at  Angra  and  Ponta  Delgado,  29.00  and  29.34  respectively,  winds  south.  The  northern 
arm  passed  northward  to  Iceland,  where,  on  the  7th,  it  became  central  off  the  western 
coast;  Stykkisholm,  29.27,  a  fall  of  0.39  inch  in  past  twenty-four  hours,  wind  SW.,  force 
8,  rain.  8th,  depression  central  off  the  northwestern  coast  of  Norway;  Tromso,  29.32, 
a  fall  of  0.65  inch,  SW.,  rain;  Stykkisholm,  30.04,  a  rise  of  0.77  inch,  NE.,  force  6, 
snow.  9th,  central  over  Lapland;  Tromso,  28.92,  a  iaU  of  0.40  inch,  SW.,  snow;  Hapa- 
randa,  29.36,  a  fall  of  0.37  inch,  W.,  fair;  Archangel,  29.08,  a  fidl  of  0.45  inch,  drifting 
snow.  10th,  central  north  of  parallel  60°  N.,  and  between  the  meridians  of  50°  and  6(r 
E. ;  Archangel,  29.22,  a  rise  of  0.14  inch;  during  the  day  the  depression  remained  about 
stationary,  owing  to  the  presence  of  a  high  area  over  southwestern  Siberia,  and  on  the 
11th  gradually  tilled  up  over  the  western  portion  of  that  country.  No.  II. — This  area 
formed  off  the  North  Pacific  Coast  region  on  the  1st,  and  passed  northeastward  over 
British  Columbia,  affecting  decidedly  the  pressure  over  the  northern  territories,  irom  the 
influence  of  which  area  No.  I  resulted.  The  further  course  of  area  No.  II  in  the  British 
Possessions  could  not  be  traced,  o^ong  to  lack  of  reports.  No.  YI. — ^This  area  appearing 
off  the  North  Pacific  coast  on  the  2d,  soon  followed  the  disappearance  of  area  No.  II.  On  the 
3rd  was  central  in  southern  Idaho,  vrith  rain  or  snow,  quite  general  in  the  Middle  Plateau 
region.  During  the  day  passed  southeastward  over  Utah,  and  thence  eastward  into  Col- 
orado, where,  on  the  4th,  it  was  central,  the  area  29.80,  embracing  the  country  fh)m 
Washington  Territory  eastward  to  Minnesota  and  southward  to  include  Texas.  5th, 
depression  central  in  the  Lower  Missouri  Vedley,  with  greatly  increased  energy.  During 
the  day  passed  northeastward  to  the  Upper  Lake  region,  where  it  was  central  on  the  6th 
with  still  greater  energy;  lowest  barometer  at  Marquette  29.25,  a  fiiU  of  0.63  inch,  vrind 
SE.,  snow.  7th,  central  over  northern  Canada  in  the  vicinity  of  50°  N.,  80°  W. ;  Moose 
Factory,  29.34,  a  fall  of  0.20  inch,  wind  shifted  from  S.  to  NW.,  with  heavy  snow.  Dur- 
,  ing  the  7th  and  8th,  the  course  of  the  depression,  as  indicated  upon  the  chart,  is  rather 
doubtful,  owing  to  the  lack  of  sufficient  reports.  It  seems  very  probable,  however,  that 
the  depression  iiassed  to  the  north  of  Godthaab,  as  shown  by  the  following  ohservations 
made  at  that  station:  7th,  29.72,  calm;  8th,  29.40,  SSE.,  snow;  9th,  29.44,  SW.,  cloudy; 
10th,  29.91,  calm,  snow.  During  the  9th,  depression  disappeared  under  the  influence  of 
a  high  pressure  area,  30.20,  then  prevailing  off  the  west  coast  of  Iceland.  No.  VIII. — 
This  area  formed  off  the  North  Pacific  coast  on  the  6th  and  passed  southeastward  over 
Washington  Territory,  and  the  Northern  and  Middle  Plateau  regions  to  Colorado,  where 
it  was  central  on  the  morning  of  the  7th.  Snow,  with  high  northwest  winds,  accompa- 
nied the  depression  in  the  Plateau  regions.  During  the  7th  the  depression  passed  south- 
eastward into  Texas,  where  it  dissipated  by  the  follovring  morning  under  the  influence  of 
a  high  pressure  area  from  the  Northwest  which  advanced  rapidly  southeastward.  No. 
IX. — During  the  7th  the  barometer  fell  quite  rapidly  over  northern  California  with  heavy 
rain  and  gales  along  the  Middle  Pacific  coast,  followed  later  in  the  northeim  portions  of 
California  and  Neyada  by  heavy  snow.  8th,  central  in  the  Middle  Plateau  region.  Salt 
Lake  barometer  0. 66  inch  below  the  normal.  During  the  day  the  depression  passed  east- 
ward to  western  Kansas  and  Nebraska  preceded  by  fresh  to  brisk  southeast  to  southwest 
winds  with  rain  and  snow  eastward  to  Lake  Erie.  10th,  central  over  Lake  Superior  with 
greatly  increased  energy,  lowest  barometers  at  Duluth  and  Marquette,  29.16  and  29.17, 
respectively,  winds  southwest.  During  the  day  the  depression  advanced  rapidly  north- 
eastward over  Canada,  being  central  on  the  morning  of  the  11th  in  about  50°  N.,  70°  W., 
where  the  central  area  appeared  to  be  inclosed  by  the  isobar  of  29.40.    On  this  day  and 
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the  following  the  depression  passed  eastward  south  of  Greenland.  The  following  obser- 
v&tions  taken  at  Godthaab,  Greenland,  show  the  influence  of  the  depression  during  its 
approach  and  passage:  11th,  29.77,  ENE. ;  12th,  29.01,  ENE. ;  13th,  29.21,  NNE. ;  14th, 
29.33,  SW.  The  following  observations  were  taken  at  Stykkisholm:  11th,  29.84,  S., 
rain;  12th,  29.56,  S.,  cloudy;  13th,  29.23,  S.,rain;  14th,  29.16,  SW.,  snow;  15th,  29.34, 
SW.,  snow.  On  the  14th  the  depression  was  probably  central  in  about  70**  N.,  5'*  E.; 
Troniso,  28.96,  a  fall  of  0.52  inch,  SW.,  rain;  Bix>no,  29.40,  S.  W.,  rain.  15th,  central 
over  Lapland;  Tromso,  28.87,  W.,  snow;  Haparanda,  29.28,  W.,  clear;  Archangel,  28.98, 
a  fall  of  0.72  inch,  W.,  fair.  16th,  central  in  about  60*»  N.,  50**  E.;  Archangel,  29.24, 
WNW.,  drifting  snow;  Ekaterinburg,  29.10,  a  fell  of  0.76  inch,  WSW. ;  Kasan,  29.28,  a 
fell  of  0. 54  inch,  W.  17th,  central  in  the  valley  of  the  Obi  near  60*»  N. ,  70**  W. ;  Ekater- 
inbuig,  29.34,  WNW. ;  Kasan,  29.71,  NW. ;  to  the  eastward,  in  the  provinces  of  Tomsk 
and  Yemse^Bk,  the  barometer  fell  slowly,  winds  shifting  to  easterly  with  snow.  18th, 
central  with  increased  energy  in  the  northern  portionof  the  province  of  Tomsk;  Barnaul, 
29.80,  a  fall  of  0.35  inch,  SW.,  snow;  Yeniseisk,  29.85,  a  fall  of  0.16  inch,  SSE.  19th, 
Yeniseisk,  29.71,  8. ;  Barnaul,  29.91,  SW.,  heavy  snow.  During  the  day  the  depression 
probably  disappeared  in  a  high  pressure  area  30.60,  then  prevailing  over  northern  China. 
No.  X. — This  area  formed  over  the  Northern  Plateau  on  the  9th,  and  by  the  following 
morning  became  central  in  eastern  Utah,  inclosed  by  the  isobar  of  29.80.  During  the 
10th  the  depression  lost  its  identity  over  southern  Colorado,  under  the  influence  of  a  high 
pressure  area  30.40,  which  passed  rapidly  southeastward  from  Manitoba  in  rear  of  area 
No.  IX.  No.  XI. — ^Following  the  passage  eastward  of  the  previously  mentioned  high 
area,  this  depression  formed  in  the  Saskatchewan  Valley  on  the  12th,  and  passed  south- 
eastward into  Wyoming,  where  it  became  central  on  the  following  morning.  During  the 
day  the  depression  passed  southward  into  western  Kansas,  disappearing  on  the  14th  over 
northern  Texas.  High  westerly  winds  and  snow  were  reported  from  central  Colorado  on 
the  13th;  Pike's  Peak,  NW.,  66  miles.  No.  XII. — ^This  area  formed  over  the  western 
portion  of  the  Gulf  of  Mexico  on  the  13th,  accompanied  by  northerly  gales  and  rain  along 
the  Texas  coast.  14th,  depression  central  in  the  vicinity  of  New  Orleans,  with  no  decided 
fall  in  the  barometer  at  coast  stations.  From  Mississippi  northward  to  the«Lakes  and 
northeastward  to  New  England,  northeasterly  winds  with  rain  or  threatening  weather 
prevailed.  During  this  day  the  depression  passed  rapidly  northeastward  over  the  South- 
em  States,  and  by  the  morning  of  the  15th  was  central  in  the  Lower  Saint  Lawrence 
Valley,  inclosed  by  the  isobar  of  29.60.  light  rain  or  snow,  with  northeast  to  southeast 
winds,  prevailed  in  New  England  and  the  (^nadian  maritime  provinces,  followed  on  the 
16th  by  winds  changing  to  west  and  northwest,  with  clearing  weather  but  falling  barom- 
eter, as  the  central  depression  passed  eastward  to  the  Gulf  of  Saint  Lawrence.  Dur- 
ing the  day  depression  passed  eastward  over  Newfoundland,  followed  by  winds  shifting 
to  southwest  and  northwest,  with  rapidly  rising  barometer.  17th,  depression  central  in 
about  60°  N.,  45<»  W. ;  in  44°  53^  N.,  61°  04^  W.,  WSW.  to  WNW.,  fi^sh  to  strong  gales, 
haxd  squalls,  high  sea;  in  43°  12^  N.,  57°  39^  W.,  strong  NW.  gales,  hard  squalls,  heavy 
sea;  in  43°  46^  N.,  54°  22^  W.,  W.  strong  heavy  hail  squalls,  high  sea;  in  53°  40^  N.,  29° 
60^  W.,  barometer  29.43,  wind  S.,  force  6,  cloudy.  18<^,  depression  about  stationary; 
in  49°  06''  N.,  31°  54^  W.,  westerly  gales,  stormy,  high  sea;  in  48°  07^  N.,  34°  44-^  W., 
W.  to  N.,  moderate  gale,  heavy  head  sea;  in  48°  21-^  N.,  39°  08^  W.,  moderate  gale, 
heavy  head  sea.  On  the  following  day  the  depression  moved  very  slowly  northward  com- 
bining on  the  22d  with  area  No.  XX  then  central  southwest  of  Iceland.  On  the  21st  a 
trough  of  low  pressure  extended  frdhi  Iceland  southwestward  to  Newfoundland  embrac- 
iBg  the  supposed  centers  of  areas  No.  XII  and  No.  XX.  No.  XIV. — ^This  area  developed 
on  the  North  Carolina  coast  as  a  subsidiary  depression  during  the  passage  northeastward 
of  ared  No.  XII  on  the  14th.  During  the  day  it  passed  northeastward  Song  the  Middle 
Atlantic  and  New  England  coasts  accompanied  by  northeasterly  gales  and  rain  and  on  the 
15th  became  central  off  the  southern  coast  of  Maine,  lowest  barometer  at  I^tport  29.52, 
a  &11  of  1.10  inches  in  past  twenty-four  hours.  On  this  day  the  two  areas,  Nos.  XII  and 
XTV,  moved  in  parallel  courses  northeastward,  the  former  being  central  in  the  Lower 
Saint  Lawrence  Valley.  On  the  16th  the  two  areas  combined  in  the  Gulf  of  Saint  Law- 
rence, followed  over  New  England  and  in  the  western  portion  of  the  Canadian  maritime 
provinces  with  dear  or  x>artly  cloudy  weather  and  occasional  snow.  In  the  eastern  por- 
tion of  the  latter  region,  stormy  weather  still  pre^^iled;  lowest  barometer  at  Saint  John's 
and  Saint  Pierre,  Newfoundland,  29.14  and  29.12,  respectively,  winds  W. ;  Sidney,  N.  S., 
29.26,  SW.  Severe  southwest  to  northwest  gales  with  heavy  sea  were  experienced  over 
the  ocean  north  of  parallel  40°  N.  and  between  the  meridians  of  50°  and  70°  W.  No. 
XVI. — Following  the  passage  southeastward  of  an  area  of  30.40  from  the  Saskatchewan 
Valley,  the  barometer  on  the  15th  fell  quite  suddenly  over  the  northem  Rocky  Mountain 
region  accompanied  by  southeast  to  southwest  winds,  light  rain,  and  snow.  During  the 
day  this  depression*  passed  southeastward  into  Nebraska,  where  it  was  central  on  the 
morning  of  the  lOth.    On  this  day  heavy  westerly  winds  with  snow  were  experienced  in 
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the  central  Rocky  Mountain  region:  Pike's  Peak,  W.  62  miles;  Cheyenne,  W.  50  atld 
y  iiginia  City,  W. ,  32.  During  the  day  the  depression  passed  eastward  with  great  rapidity, 
but  diminishing  enexgy,  over  the  Lake  region  to  New  England,  being  oentx^  in  the  latter 
district  on  the  morning  of  the  17th.  By  the  following  morning  the  central  area  passed 
off  the  Nova  Bootia  coast,  losing  its  identity  in  an  extensive  area  of  00.80  prevailing  over 
the  ocean  firom  Greenland  southward  to  parallel  40°  N.  and  thence  southeastward  to  near 
the  Cape  Verde  Islands.  No.  XVIII. — ^Hiis  area  developed  .on  the  17th  over  the  Middle 
Plateau,  forming  an  irregular  elongated  area  of  about  29.90,  running  from  northern  Mon* 
tana  southward  to  northern  Arizona  and  thenoe  southeastward  down  the  valley  of  the 
Rio  Grande.  B|^  morning  of  the  18th  this  large  and  irregular  depression  was  considerably 
contracted  by  the  descent  southward  of  a  high  pressure  area,  30.30,  which  cut  off  its 
eastern  extremity  and  confined  the  central  area  to  the  region  of  its  incipient  stages.  The 
area  was  now  inclosed  by  the  isobar  of  29.80  and  accompanied  by  northerly  winds  and 
snow  on  its  northern  border.  During  the  18th  the  depression  lost  its  identity  owing  to 
the  rapid  advance  of  area  No.  XIX  moving  eastward  from  the  Middle  Pacific  coast.  Na 
XIX. — On  the  16th  while  area  No.  XVIII  covered  the  Middle  Plateau  the  pressure 
began  to  diminish  along  the  California  coast  so  that  by  the  following  morning  an  area  of 
89.60  (lowest  barometer  at  Sacramento,  29.58,  a  fall  of  0.40  inch)  embraced  the  northern 
portion  of  the  State.  An  elongated  area  of  29.80  extended  from  the  Middle  Pacific  coast 
eastward  to  the  Lower  Missouri  Valley.  On  the  20th  the  depression  was  central  in  the 
Middle  Plateau,  lowest  barometer  at  Winnemuoca,  29.50,  S.,  light  rain.  21st,  central 
in  Wyoming,  lowest  barometer  at  Cheyenne,  29.45,  a  fall  of  0.17  inch.  On  this  day  the 
taetk  of  29. 80  extended  from  British  Columbia  southeastward  to  Texas.  22d,  central  with 
diminished  energy  over  Lake  Huron.  The  area  of  precipitation  covered  the  entire  Lake 
region  and  thence  eastward  to  the  Atlantic.  During  the  day  this  depression  rapidly  dis- 
sipated over  Canada,  under  the  influence  of  two  areas  of  high  pressure,  30.60  covering 
the  western  portion  of  the  Canadian  maritime  provinces  and  30.30  in  the  Lower  Miasoun 
Valley.  No  XX. — ^This  depression  api>eared  on  the  19th  in  the  southern  portion  of  the 
Upper  Lake  region  and  moved  rapidly  northeastward  over  the  Lower  Lakes,  accompanied 
by  rain  o^snow  and  fresh  to  brisk  southwesterly  winds.  During  the  20th  passed  south- 
ward off  tiie  Novia  Scotia  coast,  and  then  again  to  the  northeast,  being  central  on  the  2l6t 
with  greatly  increased  energy  in  the  vicinity  of  50°  N.,  50°  W.  21st,  in  48°  50^  N.,  46° 
40^  W.,  29.36,  SW.,  force  6,  heavy  sea,  threatening;  in  46°  58^  N.,  45°  66'  W.,  heavy 
westerly  gales,  with  violent  squalls;  in  45°  21^  N..  44°  30^  W.,  strong  SW.  to  W.  gales, 
high  sea;  in  49°  29^  N.,  35°  32'  W.,  W.  and  SW.  strong  gales,  squally,  heavy  head  sea; 
in  49°  33'  N.,  32°  :«'  W.  NW.  strong,  snow  and  hail  squalls,  high  W.  sea;  in  51°  08'N., 
48°  30'  W.  NE.  to  NW.  moderate  gale.  During  the21st  depression  passed  rapidly  north- 
eastward, being  central  on  the  22d  in  about  60°  N.,  30  W.  Although  the  central  area 
of  low  on  this  day  was  situated  &r  to  the  north,  yet  the  influence  of  the  depression  was 
still  evident  southward  to  parallel  45°  N.,  as  shown  by  the  following  reports,  where  the 
violence  exhibited  is  largely  due  to  the  advance  eastward  of  an  area  of  30.60  over  the 
Gulf  of  Saint  Lawrence.  In  45°  30^  N.,  50°  18'  W.,  WNW.  heavy  gale,  dense  snow 
squalls;  in  48°  34'  N.,  37°  33'  W.,  rain  and  hail,  with  high  westerly  winds; 
in  48°  29'  N.,  39°  43'  W.,  NW.  and  W.  hard  gale,  very  heavy  head  sea;  in 
44°  N.,  47°  49'  W.,  strong  W.  and  SW.  gales,  with  very  high  sea.  Dur- 
ing the  approach  and  passage  of  the  storm  the  following  observations  were 
made  at  Stykkisholm,  Icehmd;  20th,  29.60,  S.;  2l8t,  29.15,  E.;  22d,  29.39,  E.;  23d, 
28.85,  SE.,  rain  and  hail;  24th,  29.50,  NE.,  cloudy.  After  rounding  Iceland  to  the 
northward,  the  depression  was  central  on  the  24th  over  the  ocean  northwest  of  Norway; 
Tromso,  29.04,  SW.,  cloudy;  Brono,  29.27,  SW.,  rain;  Thorshavn,  29.35,  W.,  force  6. 
25th^  depression  central  east  of  the  White  Sea;  Archangel,  28.85,  a  &I1  of  0.18  inch, 
NW.,  snow;  over  central  Russia  the  winds  shifted  to  southwest  with  rapidly  ^ling 
pressure  and  sdow.  26th,  central  in  eastern  Russia;  K&san,  29.31,  SW.,  cloudy;  Ekiv- 
terinburg,  29.45,  WSW.,  cloudy.  27th,  central  northeast  of  the  Caspian  Sea;  over  cen- 
tral and  eastern  Russia  winds  shifted  to  north  and  northeast  with  rising  barometer  and 
snow;  lowest  barometer  at  Astrakhan,  29.79,  a  fall  of  0.12  inch,  NE.,  cloudy.  During 
the  day  depression  disappeared  in  a  high  preBeure  area  prevailing  over  Toorkistan.  No. 
XXI. — ^This  depression  first  appeared  to  the  northwest  of  Hudson's  Bay  on  the  18th, 
when  the  barometer  at  York  Factory  fell  from  30.17  to  29.99,  and  the  wind  shifted  from 
east  to  southeast.  19th,  depression  central  north  of  York  Factory,  barometer,  29.50,  S., 
•now;  20th,  29.67,  SW.,  clearing.  It  is  rather  difficult  to  trace  the  course  of  the  depres- 
sion after  the  19th,  owing  to  the  entire  absence  of  reports  over  that  portion  of  North 
America  north  of  parallel  60°  N.  But  the  influence  exerted  upon  the  surrounding  press- 
ure at  Gadthaab,  Greenland,  appears  to  be  of  such  a  nature  and  degree  that  it  w'ould 
seem  a  safe  judgment  to  trace  the  area  as  indicated  upon  the  chart.  The  following  ob- 
servations were  made  at  Godthaab:  18th,  29.34,  ENE. ;  19th,  29.22;  ENE. ;  20th,  29.09, 
calm;  2l8t,  29.17,  SE. ;  22d,  29.30,  ENE. ;  23d,  29.75,  NW.     On  the  23d  this  depression 
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combined  with  area  No.  XX,  then  central  off  the  Trestern  coast  of  Iceland.  No.  XXIV.  — 
While  area  No.  XIX  was  central  in  Wyoming  and  before  a  complete  recovery  of  preasnie 
took  place  over  the  Middle  Plateau,  the  barometer  began  again  to  &11  and  by  the  morn- 
ing of  the  22d  an  area  of  29.60  was  central  in  Utah.  During  the  day  the  depression 
moved  southeastward  into  Arizona;  the  area  of  29.80  extended  from  Montana  southward 
tO'^Mezico  and  thence  eastward  along  parallel  30°  N.  to  central  Texas.  Owing  to  the 
rapid  descent  of  a  high-pressure  area  30.80  from  the  British  possessions  the  depi-ession 
disappeared  in  northern  New  Mexico  during  the  23d.  No.  XXV. — ^This  depression  of 
slight  eneigy  appeared  off  the  Middle  Atlantic  coast  on  the  22d,  fbrming  as  a  subsidiary 
area  to  No.  XIX,  then  central  in  the  Upper  Lake  region.  During  the  day  it  moved 
rapidly  northeastward  along  the  coast  accompanied  by  northeasterly  gales  and  rain, 
23d,  central  south  of  Newfoundland;  lowest  barometer  at  Saint  Pierre,  N.  F.,  29.83, 
wind,  S.,  force  5,  stormy;  in  44°  05^  N.,  55°  40^  W.,  29.98,  SSE.,  force  6,  rain.  During 
the  day  disappeared  in  a  high-pressure  area,  30.40,  prevailing  near  40°  N!,  50°  W.  No. 
XXVII. — This  area  appeared  in  central  Texas  on  the  23d,  resulting  in  part  from  the 
division  of  the  elongated  depression  of  29.80  which  marked  the  peculiar  of  area  No. 
XXIV  on  this  day.  The  division  of  this  depression  by  the  descent  of  a  high  pressure 
area  as  heretofore  noted  in  the  description  of  area  No.  XXIV  was  instrumental  in  the 
rapid  movement  northeastward  of  area  No.  XXVII,  which  by  morning  of  the  24th  was 
central  over  the  Lower  Lakes,  accompanied  by  heavy  precipitation.  During  the  day  it 
moved  down  the  valley  of  the  Saint  Lawrence,  being  central  on  the  morning  of  the  25th 
over  Newfoundland,  thereailer  combining  with  area  No.  XXIX,  which  had  approached 
northeastward  from  the  northern  portion  of  the  Middle  Atlantic  States.  No.  XXIX. — 
This  area  appeared  over  southern  New  England  on  the  24th,  while  area  No.  XXVII  was 
central  in  t^e  Lower  Lake  region.  During  the  day  it  moved  rapidly  northeastward  to 
Newfoundland,  where  it  was  central  morning  of  the  25th.  Saint  Pierre,  Newfoundland, 
29.49,  a  fall  of  0.71  inch,  wind  shiited  fiom  NW.  to  SW<;  Saint  John's,  Newfoundland, 
29.56,  a  &11  of  0.46  inch,  wind  shifted  £rom  NW.  to  S.,  with  lain.  During  the  day  the 
depression  passed  eastward  to  about  50°  N.,  40°  W.,  where  it  was  central  on  the  26th; 
in  40°  45^  N.,  38° 20'  W.,  29.43 NW.,  force  5,  drizzling;  in  41°  40^ N.,  54°10^  W.,  NNE., 
force  4,  rain;  in  51°  26^  N.,  36°  42^  W.,  28.81,  a  fall  of  0.72  inch,  WSW.,  force  10,  very 
heavy  sea,  cloudy;  49°  04^  N.,  42°  W.,  strong  westerly  gales  throughout  the  day;  in  49° 
32'  N.,  36°  58'  W.,  very  heavy  west  gales  with  dangerous  sea;  in  47°  39^  N.,  36°  47^  W., 
W.  to  NW.  strong  gale,  high  sea;  in  48°  13^  N.,  33°  47' W.,  WNW.  gale,  high  sea,  heavy 
rain,  and  violent  squalls.  As  the  depression  paeeed  northeastward  to  Iceland,  very  heavy 
W.  to  NW.  gales,  with  snow  squalls,  prevailed  over  the  ocean  between  45°  and  60°  N., 
and  25°  and  45°  W.  27th,  depression  central  over  Iceland,  with  greatly  increased  enei^, 
and  very  sharp  barometric  gradients,  southward  to  the  British  Isles.  The  area  of  29.60 
extended  from  60°  N.,  40°  W.  northeastward  to  Norway,  covering  the  northern  portion 
of  the  British  Isles.  Over  the  latter  the  southerly  winds  had  increased  to  gales,  with 
velocities  ranging  from  25  to  60  miles  per  hour,  and  accompanied  by  fierce  squalls  of  rain 
and  snow ;  the  barometer  fell  from  0. 25  to  0. 60  inch  in  past  twenty-four  hours.  The  follow- 
ing observations  were  reported  finomStykkisholm:  24th,  29.50,  N£.,  force  6;  25th,  29.31, 
8E.,  force  8,  rain;  26th,  29.00,  SW.,  force  6,  snow  squalls;  27th,  27.98,  calm,  the  lowest 
barometer  reading  of  the  month,  and  also  for  a  period  many  years,  at  this  station;  28th, 
2a62,  NE.,  force  7,  snow  squalls;  29th,  29.08,  E.,  force  8.  In  47°  06'  N.,  45°  50'  W., 
strong  WNW.  gale  throughout  the  day,  with  thick  snow  squaUs  and  hard  fh)6ts  at  night; 
in  48°  24'  N.,  41°  27'  W.,  heavy  westerly  gale  and  high  sea;  in  57°  N.,  19°  W.,  hurri- 
cane from  SW.  to  NW.,  with  frightful  sea;  steamship  Silesia,  from  Hamburg  to  New 
York,  when  about  600  miles  west  of  Queenstown,  experienced  tremendous  hurricane  finom 
27th  to  31st;  in  50°  54'  N.,  26°  23'  W.,  SW.  to  WNW,  moderate  gale,  high  sea;  in  61° 
22^  N.,  20°  30'  W.,  SW.,  and  W.  strong  gales,  hard  squalls.  28th,  depression  central 
north-northeast  of  the  Faroe  Islands;  lliorshavn,  29.04,  W.,  force  6;  North  Unst,  29.23 
W.,  force  8;  Sandwick  Manse,  29.42,  SW.,  24  miles,  rain;  Valencia,  29.71,  SSW.,  52 
miles,  rain;  Brono,  28.98,  a  fall  of  1.02  inches,  SW.,  rain  and  snow;  Tromso,  28.93,  a 
fall  of  0.89  inch,  SW.,  fair;  Christiania,  29.46,  a  fall  of  0.98  inch,  S.,  cloudy;  Hernosand, 
S^.44,  a  &11  of  0.93  inch,  S. ,  cloudy.  The  area  of  precipitation  extended  southward  from 
parallel  70°  N.  to  parallel  45°  N.  and  between  the  meridians  of  30°  E.  and  10°  W.  As 
the  depression  passed  eastward  the  pressure  rose  slightly  over  the  Faroe  Islands  with 
winds  shifting  to  NW.,  but  over  the  Shetland  and  Orkney  Islands  it  fell  considerably 
wiHi  steady  westerly  winds.  29th,  depression  central  in  northern  Scandinavia:  Brono, 
28.74,  S.,  snow;  Tromso,  28.73,  SW.,  cloudy;  Christiania,  29.06,  WSW.,  threatening; 
Berg^,  29. 35,  WSW.  ,1.17  inches,  rain-fall  in  piewt  twenty-four  hours.  The  lowest  press- 
ures on  this  day  were  reported  from  northern  Sweden:  Hernosand,  28.69,  calm,  cloudy; 
Umea,  28.80,  S„  cloudy;  Upwla,  28.80,  SW.,  cloudy;  Stockholm,  28.95,  N.  W.,  cloudy; 
Haparanda,  29.06,  SE.,  cloudy.  The  area  of  precipitation  now  moved  eastward  into 
central  Russia,  with  winds  shifting  to  south  and  southeast.  .  During  the  day  the  depres* 
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si(Hi  moved  slowly  northward  with  dimuiished  eneigy.  The  further  progi^ss  of  the  area 
eastward  was  prevented  hy  the  exceedingly  high  pressujes  over  central  Siberia  (30.80) 
and  western  Ra8Bia(30.40.)  30th,  Tromao,  28.77,  a  rise  of  0.04  inch,  SW. ;  Brono,  28.88, 
arise  of  0.14  inch,  SW.,  rain  and  snow:  Hapaianda,  28. d8,  a  fall  of  0.08  inch,  calm; 
Umea,  29.03,  a  rise  of  0.23  inch,  SW.,  clondy;  Hemosand,  29.06,  a  rise  of  0.37  inch, 
SW.,  clear;  Archangel,  29.41,  a  fall  of  0.26  inch,  ESE.,  clondy.  31st,  central  with  greatly 
diminished  energy  over  northern  Lapland;  Tromso,  28.91,  SW.,  fair;  Haparanda,  29.13, 
SS£.,  fair;  Archangel,  29.52,  £S£.,  clondy.  Dnringthe  day  the  depression  gradually 
filled  np  in  the  vicinity  of  parallel  70°  N.  This  storm  proved  to  be  the  most  violent  of 
the  month  and  was  accompanied  by  the  lowest  barometric  readings.  No.  XXX. — For 
four  days  previous  to  the  appearance  of  this  depression  the  barometer  had  been  high  in 
the  northwest  and  Saskatchewan  Valley,  ranging  fh>m  30.20  to  30.80,  bat  by  morning 
of  the  26th  a  small  area  of  29.80  appeared  in  northern  Dakota,  accompanied  by  southerly 
winds  and  occasional  light  rains.  27th,  central  in  the  Upper  Msssouri  Valley,  with  heavy 
gales  to  the  south  and  west:  Pikers  Peak,  SW.,  66;  Dodge  City,  SW.,  45;  Cheyenne,  W., 
44  miles.  28th,  central  in  the  Lower  Missouri  Valley,  Leavenworth  barometer  0.70  inch 
below  the  normal.  During  the  day  the  depression  moved  rapidly  northeastward  in  a 
narrow  barometric  trough  over  the  Upper  Mississippi  Valley  to  the  Lower  Lakes,  where 
it  was  central  morning  of  the  29th.  During  the  day  it  moved  rapidly  northeastward 
down  tlie  Saint  Lawrence  Valley,  being  central  on  the'momingof  the  30th,  northeast  of 
Newfoundland.  30th,  in  49'*  35^  N.,  46°  20^  W.,  29.39,  a  &11  of  0.90  inch,  SW.,  heavy 
gales  with  rain;  in  47°  50^  N.,  48°  30^  W.,  29.66,  a  faU  of  0.64  inch,  SW.,  heavj-  gales, 
threatening.  During  the  day  the  depression  passed  rapidly  northeastward  south  of  Ice- 
land, and  on  the  morning  of  the  31st  was  central  just  west  of  the  Faroe  Islands  with  a 
barometric  trough  of  29.00  extending  south  westward  from  northwestern  Norway  over 
Iceland  to  near  56°  N.,  40°  W.  The  following  observations  were  reported  from  Stykkis- 
holm,  Iceland,  during  the  approach  and  passage  of  the  storm:  19th,  29.08,  £.,  force  8; 
30th,  28.90,  £.,  force  6;  31st,  28.86,  £.,  force  2;  January  1,  28.39,  NE.,  force  6,  snow; 
2d,  29.21,  N.,  force  8,  snow.  It  will  be  observed  at  the  commencement  of  these  obser- 
vations that  the  pressure  at  Stykkisholm  had  recovered  Ixom  the  extraordinary  influence 
of  area  No.  XXIX.  Thorshavn,  29th,  29.16,  NW.,  force  2;  30th,  28.95,  vSE.,  force  6; 
31st,  29.09,  SW.,  force  2;  January  1,  28.64,  S.,  force  6,  rain.  North  Unst,  29th,  29.07, 
W.,  force  7;  30th,  29.17,  SE.,  force  6;  Slat,  29.19,  W.,  force  7.  The  further  course  of 
this  depression  will  appear  on  the  January  chart,  1680.  No.  XXXI. — This  depression 
of  slight  energy  first  appeared  in  the  Northern  Plateau  district  on  the  28th,  while  area  No. 
XXX  was  central  in  the  Lower  Missouri  Valley.  29th,  central  in  the  Middle  Plateau, 
lowest  pressure  at  Salt  Lake  City,  29.77,  calm,  light  snow.  Southerly  winds  with  light 
rain  prevailed  in  western  Arizona  and  northerly  winds  with  light  snow  in  Colorado  and 
Wyoming.  By  morning  of  the  30th  the  depression  had  disappeared  in  an  area  of  high 
pressure,  30.20,  over  New  Mexico,  which  increased  to  30.40  to  the  east  and  northeast. 
No.  XXXII. — ^niis  area  appeared  morning  of  the  30th  in  the  Saskatchewan  Valley,  and 
during  the  day  moved  thence  southeastward  to  Lake  Superior,  being  central  to  the  north- 
ward on  the  31st.  The  depression  as  yet  displayed  but  slight  energy,  owing  probably  to 
the  very  high  pressures  to  the  south  and  east,  30.40,  in  the  Middle  slope  and  Lower 
Missouri  Valley,  and  30.70  in  the  Middle  Atlantic  States,  New  England,  and  Lower 
Saint  Lawrence  Valley,  Hie  fbrther  course  of  this  area  will  appear  on  the  January  chart, 
1880.  No.  XXXIV.— Thisarea  advanced  from  the  Pacific  Ocean  in  parallel  50°  N.,  and 
was  central  over  British 'Columbia  on  the  31st.  Its  fhrther  course  will  probaby  appear 
on  the  January  diart,  1880.  Of  the  storms  forming  over  the  Atlantic  Ocean  but  one  has 
been  traced  for  the  present  month,  concerning  which  the  following  brief  description  is 
given:  No.  III. — ^This  area  apparently  resulted  from  a  slight  depression  which  on  the  29th 
and  30th  of  November  occupied  the  ocean  south  of  parallel  40°  N.,  and  between  the 
meridians  of  30°  and  50°  W.  On  December  1  tiie  barometer  at  Angra  read  29.50,  a  fall 
of  0.38  inch,  wind  shifted  from  E.  to  W.,  0.80  inches  rainfall  in  past  twenty-four  hours; 
Ponta  Delgado,  29.57,  a  fall  of  0.49  inch,  wind  shifted  from  ESE.  to  SW.,  1.60  inches 
rain£aJl  in  past  twenty-four  hours.  2d,  depression  central  in  about  45°  N.,  15°  W., 
thereafter  pursuing  a  sontheasterly  course  to  the  northwestern  coast  of  Spain, 
where,  on  the  morning  of  the  3d,  it  was  central  with  greatly  increased 
energy.  On  this  day  the  lowest  barometer  reported  occurred  at  Santiago,  28.81,  a  iall 
of  1.24  inches  in  past  48  hours,  or  of  0.^  inch  in  past  twenty-four  hours,  wind  SSW., 
stormy;  1.23  inches  rainfall  in  past  twenty-four  hours.  Lisbon,  29.20,  a  &11  of  0.52 
inch,  SW.,  40  miles,  0.70  inch  rainfall  in  past  twenty-four  hours.  Pressure  over  Spain 
fell  generally  from  0.20  to  0. 80  inch.  During  the  day  the  depression  curved  to  the  north- 
east with  slowly  diminishing  ener^,  being  central  morning  of  the  4th  on  the  western 
coast  of  France;  Tours,  29.08,  a  faJI  of  0.57  inch,  £.,  stormy;  Rochefort,  29.06,  a  fall  of 
0.41  inch,  S.;  cloudy;  Bourges,  29.09,  a  fall  of  0.65  inch,  SSE.,  cloudy;  Lorient,  29.00, 
a  fall  of  0.48  inch,  NE.,  force  8,  cloudy.    On  this  day  ten  stations  in  France  repox^od 
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snow  with  northeasterly  winds;  the  winds  throughout  that  oonntry  were  generally  fh)m 
KE.  to  S£.,  with  the  barometer  ranging  from  29.00  to  29.60.  Daring  the  day  the  de- 
pression moved  rapidly  eastward  along  parallel  50°. N.  and  by  morning  of  the  5th  was 
central  in  southern  Germany;  lowest  barometer  at  Leipsic,  29.31)  a  tall  of  0.45  inch, 
ENE.,  heavy  snow.  Violent  northeast  to  southeast  and  westerly  gales  with  snow  pre- 
vailed throughout  Grermany.  Southeast  to  southwest  and  northwest  winds  with  rain 
prevailed  throughout  Austria  and  Hungary.  6th,  depression  central  north  of  the  Black 
Sea;  Lugan,  29.35,  a  fall  of  0.19  inch,  ESE.,  cloudy;  Nikolaiev,  29.66,  N.,  cloudy; 
KielF,  29.58,  NE.,  cloudy.  7th,  gradually  disappeared  in  a  high  pressure  area  over  the 
Caspian  Sea.  Concerning  the  siorms  in  Europe  the  following  descriptions  are  given: 
No.  IV. — This  area  is  traced  as  a  continuation  of  No.  XXIV  of  the  November  chart. 
Central  morning  of  the  1st  in  Hungary;  lowest  barometer  at  Pola,  29.30,  £.,  force  6, 
rain;  snow  was  reported,  with  nortlieasterly  winds,  £N)m  Szathmar  and  Trieste,  and 
with  a  west  wind  trom.  Agram.  On  this  day  a  narrow  barometric  trough,  of  29.50,  ex- 
tended from  the  eastern  extremity  of  the  Black  Sea  westward  to  include  northern  Italy. 
2d,  depression  central  north  of  the  Black  Sea;  Lugan,  29.43,  SSW.,  cloudy;  Nikolaiev, 
29.30,  SW.  rain;  EielT,  29.34,  NE.  snow.  During  the  day  the  depression  passed  rapidly 
northeastward,  and  on  the  morning  of  the  3d  was  central  in  about  55°  N.,  d5°  £.;  Easan, 
29.14,  a  iaU  of  0.87  inch,  SW.  cloudy;  Kiotkowo,  29.33,  a  fall  of  0.00  inch,  SW.,  cloudy; 
Ekaterinburg,  29.20,  a  rise  of  0.18  inch,  SSE.,  snow;  Archangel,  29.66,  a  fall  of  0.40 
inch,  NE.  cloudy.  4th,  depression  central  east  of  the  White  Sea;  Archangel,  29. 1 4,  NE. , 
snow;  Kasan,  29.73,  SSW.,  Mr;  Ekaterinburg,  29.35,  WSW.,  &ir;  5th,  depression  about 
stationary;  Archangel,  29.58,  N.,  Mr;  Kasan,  29.73,  S.,  &lr;  Ekaterinburg,  29.87,  SW., 
fair.  During  the  6th  and  7th  the  depression  passed  slowly  eastward  to  the  valley  of  the 
Yenisei;  on  the  6th  there  was  a  Ml  of  0.41  inch  at  Barnaul,  and  on  the  7th  of  0.65  inch 
at  Yeniseisk,  wind  SE.,  snow;  wind  shifted  to  SW.,  with  snow  at  Barnaul.  8th,  de- 
pression probably  disappeared  in  an  area  of  high  pressure  (30.30)  over  southern  Siberia. 
No.  V. — ^This  depression  is  a  continuation  of  area  No.  XXVII  of  the  November  chart 
Central  on  the  1st  in  Uio  valley  of  the  Obi,  it  was  accompanied  by  easterly  winds  and 
snow.  2d,  central  in  the  valley  of  the  Yenisei,  with  rapidly  diminishing  energy  and 
during  the  day  disappeared  in  an  area  of  30.30  in  central  Siberia.  No.  XIII. — This  de- 
pression formed  over  Lapland  on  the  13th  as  the  resultof  an  elongated  area  of  barometric 
TTr^inimn.  extending  &om  southern  Greenland  northeastward  to  northern  Scandinavia,  ac- 
companying the  advancement  of  area  No.  IX  then  central  west  of  Iceland.  1 3  th ,  Tromso, 
29.48,  a  fall  of  0.42  inch,  SW.,  cloudy,  1.10  inches  rainfall  in  past  twenty-four  hours; 
Haparanda,  29.50,  a  fall  of  0.78  inch,  SE.,  cloudy;  Archangel,  29.43,  a  fall  of  0.92  inch, 
S6W.,  heavy  snow  drift.  14th,  deiuression  centml  in  about  60°  N.,  60°  E. ;  Archangel, 
29.70,  WNW.,  cloudy;  Kasan,  29.88,  a  fall  of  0.50  inch,  WSW.,  snow;  Ekaterinburg, 
29.55,  a  fall  of  0.82  inch,  SW.,  cloudy.  15th»  central  in  about  60°  N.,  80°  E. ;  Ekater- 
inburg, 29.86,  W.,fair;  Barnaul,  29.69,  fall  of  0.16  inch,  NW.,  snow;  Yeniseisk,  29.86, 
a  fall  of  0.37  inch,  clear.  By  morning  of  the  16th  the  depression  had  lost  its  identity 
owing  to  the  rapid  advance  and  superior  eneigy  of  area  No.  IX,  then  central  near  the 
Wliite  Sea.  On  this  day  tlie  barometer  rose  rapidly  to  30.10  at  Yeniseisk  and  30.21  at 
Barnaul.  No.  XVII. — ^This  depression  appeared  on  the  17th  over  the  White  Sea  as  an 
auxiliary  area  to  No.  IX  then  central  in  the  valley  of  the  Obi.  On  that  day  a  narrow 
barometric  trough  of  29.00  ran  southeastward  from  Lapland,  inclosing  the  center  of  area 
No.  XVII,  while  the  isobar  of  29.40  inclosed  that  of  area  No.  IX.  17th,  Archangel, 
29.88,  a  fall  of  0.36  inch,  SW.,  cloudy.  18th,  depressions  central  in  about  60°  N.,  60° 
E.;  Archangel,  29.57,  NW.,  fair;  Kasan,  29.25,  a  Ml  of  0.46  inch,  NW.,  fair;  Ekater- 
inburg, 29.16,  a  fall  of  0.18  inch,  SW.,  cloudy.  19,  central  in  the  valley  of  the  Obi,  with 
diminishing  energy;  Ekaterinburg,  29.51.  W.,  fair.  20th  and  21st,  depression  about 
stationary  but  with  decreasing  pressure,  nnally  disappearing  east  of  the  Yenisei  on  the 
22d.  This  depression  probably  reached  the  Asiatic  coast,  as  the  pressure  on  the  follow- 
ing day  was  below  29.70  eastward  to  Nikolaievsk  on  the  Amoor.  No.  XXVI. — This  de- 
pression of  slight  energy  appeared  north  of  the  Caspian  Sea  on  the  22d;  Krotkowo,  29.80, 
N.,  light  snow;  Kasan,  29.82,  NNW.,  cloudy;  Ekaterinburg,  29.63,  calm,  cloudy.  23d, 
central  in  about  55°  N.,  75°  E.;  Ekaterinburg,  29.91,  NW.,  clear;  Barnaul,  29.69,  a  fall 
of  0.25  inch,  SE.,  snow;  Tashkend,  29.94,  a  fall  of  0.12  inch,  wind  shifted  from  N.  to 
W.  24th,  passed  eastward  south  of  Yeniseisk,  barometer  29.70,  a  fall  of  0.17  inch,  W., 
doudy;  Barnaul,  29.82,  a  rise  of  0.13  inch,  SW.,  cloudy.  By  morning  of  the  25th  had 
disappeared  in  an  area  of  30.30  over  southern  Siberia.  Concerning  the  storms  o£f  the 
Asiatic  coast,  the  following  descriptions  are  given:  No.  VII. — This  depression  first  ap- 
peared south  of  the  Island  of  Formosa  and  moved  thence  northwestward,  being  central 
on  the  6th  near  the  Island  of  Kinsin;  Nagasaki,  29.88,  a  fall  of  0.14  inch,  wind  shifted 
from  N.  to  S.,  with  heavy  rain;  in  28°  27^  N.,  127°  18^  E.,  30.08,  NNW.,  heavy  gale, 
high  sea;  Hiroshima,  29.76,  a  Ml  of  0.28  inch,  wind  shifted  from  NNE.  to  SW.,  gloomy 
weather;  Tokei,  29.87,  a  Ml  of  0.29  in«h,  wind  shifted  from  NNE.  to  NNW.,  cloudy, 
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0.88  inch  rainfall  in  past  twenty-fonr  honra;  Wakayama,  29.73,  a  fUl  of  0.29  inch,  wind 
shifted  from  NE.  to  S£.  7th,  depression  probably  central  oflf  the  northeastern  <x>ast  of 
the  Island  of  Nippon;  lowest  barometer  at  Tokei,  29.60,  a  &11  of  0.27  inch,  SW.,  clear; 
Yokohama,  29.66,  a  fell  of  0.27  inch,  W.,  clear;  Wakayama,  29.84,  W.,  clear;  Hirosh- 
ima, 29.88,  W.,  rain;  Nagasaki,  30.10,  W.,  rain.  Daring  the  day  the  depression  disap- 
peared to  the  eastward  over  the  ocean,  followed  morning  of  the  8th  by  clear  weather  and 
rising  pressnrc  at  all  stations.  No.  XV.  ^On  the  14th  the  barometer  at  Nagasaki  fell 
from  0.15  to  0.20  inch,  followed  on  the  morning  of  the  15th  by  winds  shifting  from  W. 
to  NW. ,  with  heavy  rain.  The  preasore  at  most  Japanese  stations  had  fallen  from  0.10 
to  0.16  inch,  with  northeasterly  winds.  16th,  depression  probably  central  off  the  sontV 
eastern  coast  of  Nippon;  Tokei,  29.72,  a  fall  of  0.37  inch,  NW.,  rain,  1.73  inches  rain&ll 
in  past  twenty-fonr  hours;  at  other  Japanese  stations  the  barometer  rose  from  0.01  to  0.23 
inch,  with  clearing  weather  and  winds  shifting  to  northwesterly.  This  depression  was 
too  far  south  of  the  coast  to  produce  decided  effect  at  land  stations.  No.  XXII.— On 
the  18th  the  barometer  at  all  Japanese  stations  fell  from  0.06  to  0.21  inch,  followed  on 
the  19th  by  winds  shifting  to  easterly,  with  cloudy  weather  and  rain.  By  morning  of 
the  20th  the  depression  passed  eastward  south  of  Tokei,  the  barometer  at  that  station 
having  fallen  0.24  inch,  vrind  shifting  from  NE.  to  NNW.,  with  clearing  weather.  The 
barometer  at  other  stations,  except  Wakayama,  rose  from  0.07  to  0.11  inch,-  with  winds 
shifting  to  northeasterly.  No.  XXIII. — The  presence  of  this  depression  to  the  south- 
westward  was  forestalled  on  the  20th  at  western  stations  by  the  shifting  of  the  winds 
from  northwest  to  northeast,  with  slowly  rising  pressure,  while  at  Wakayama,  Yoko- 
hama, and  Tokei  (eastern  stations)  the  vrinds  shifted  from  northeast  to  northwest,  wi^ 
falling  pressuro  under  the  influence  of  departing  area  No.  XXII.  By  morning  of  the 
21st  l^e  barometer  at  all  Japanese  stations  had  fallen  from  0.02  to  0.12  inch,  with  nortlik 
east  to  northwest  winds  and  light  rain  at  Nagasaki.  22d,  lowest  barometer  ai  Tokei, 
29.69,  a  &11  of  but  0.01  inch,  NNW.,  clear.  Nagasaki  remained  stationary,  while  the 
barometer  at  other  stations  fell  from  0. 03  to  0.04  inch ;  the  winds  at  all  stations  shifted  ix> 
northerly  with  clear  or  fair  weather.  By  morning  of  the  23d  the  barometer  at  all  stations 
except  ^  agasaki,  liad  risen  from  0. 04  to  0. 10  inch,  with  winds  shifting  to  northwesterly ;  tl^ 
probable  position  of  the  area  was  indicated  by  the  following  ship's  report:  in  37^  10^  N., 
161^  32^^  E.,  29.64,  NW.,  force  4  to  6,  high  westerly  gales,  heavy  sea  and  rain.  This  de- 
pression was  too  fkr  south  to  produce  decided  effect  at  land  stations.  No.  XXVIII. — ^The 
position  of  this  depression  as  charted  on  the  23d  is  very  much  in  doubt,  although  the 
southeasterly  winds,  with  falling  pressuro  at  Manilla  would  probably  indicate  its  pres- 
ence south  of  the  Island  of  Formosa.  By  morning  of  the  24th  the  barometer  at  Nagasaki 
had  fallen  slightly,  wind  changed  from  WNW.  to  calm.  At  Hirosl^ima  the  barometer 
fell  0.02  inch,  wind  NNE,,  clear;  Tokei,  rose  0.04  inch,  wind  shifted  from  NNW.  to 
NE. ;  Wakayama,  rose  0.01  inch,  wind  continued  from  the  E.  25th,  Hiroshima,  barome- 
ter stationary,  wind  shifted  from  NNE.  to  NNW.,  light  rain;  Nagasaki,  rose  0.08  inch, 
wind  N. ;  Tokei,  29.55,  a  fall  of  0.38  inch,  wind  shifted  from  NE.  to  SSW. ;  Wakayama, 
fell  0.16  inch,  wind  shifted  from  E.  to  NNW.,  light  rain.  By  morning  of  the  26th  the 
barometer  at  Japanese  stations  had  risen  from  0.15  to  0.58  indi,  winds  shifting  to  north- 
easterly, with  clear  or  fair  weather.  On  this  day  the  depression  was  probably  central 
in  about  37°  N.  150®  E.,  as  shown  by  the  following  ship's  report:  in  35°  50^  N.,  150* 
24'  E.,  29.35,  SSW.,  force  7,  high  southwesterly  sea,  heavy  rain.  This  vessel,  on  the 
25th,  in  36°  lO'N.,  154°  57'  E.,  reported  a  barometer  of  30.08,  wind  SW.,  force  4;  hi 
moving  east  about  4°  she  experienced  a  &ill  in  pres^ro  0.73  inch,  with  wind  increasing 
to  a  gale.  The  probable  position  of  the  depression  on  the  27th  is  again  indicated  by  the 
ship's  report  as  follows:  in  35°  48'  N.,  148°  09'  E.,  29.48,  N.,  force  9,  high  north  sea, 
heavy  rain.  28th,  in  25°  22'  N.,  145°  55'  E.,  29.85,  N.,  force  6,  high  NNW.  sea, 
heavy  rain.  No.  XXXIII. — ^By  morning  of  the  28th  the  barometer  at  Nagasaki  had 
fallen  from  30.09  to  29.86,  vmid  shifted  from  SE.  to  WNW.,  with  light  rain.  At  Hi- 
roshima the  barometer  had  fallen  0.43  inch,  vnnd  shifted  fh)m  NNE.  to  ESE.,  with  rain; 
Tokei,  fell  0.23  inch,  wind  shifted  ftom  ESE.  to  NNE,,  with  moderately  heavy  ratn; 
Wakayama,  fell  0.48  inch,  wind  shifted  from  NNW.  to  E.,  with  moderately  hea\'y  rain. 
29th,  Tokei.  29.34,  a  fall  of  0.65  inch,  SSE.,  cloudy;  Wakayama,  29.56,  a  fall  of  0.16 
inch,  NW.,  fair;  Hiroshima,  29.73,  a  fall  of  0.03  inch,  W.,  cloudy;  Nagasaki,  29.97,  a 
rise  of  0.11  inch,  NW.,  cloudy;  in  34°  53'  N.,  142°  55'  E.,  29.41,  SSW.,  force  6,  high 
west  sea,  cloudy.  30th,  Tokei,  29.32,  a  fall  of  0.02  inch,  SW.,  clear;  Wakayma,  29.67, 
a  rise  of  0.11  inch,  WNW.,  cloudy;  Hiroshima,  29.81,  a  rise  of  0.08  inch,  WNW.,  cloudy; 
N^asaki,  29.98,  a  rise  of  0.01  inch,  WNW.,  rain;  in  35°  (fe'  N.,  140°  42'  E.,  29.30, 
WNW. ,  force  6,  high  west  sea,  rain  squalls.  31st,  the  barometer  at  all  Japanese  stations 
rose  from  0.11  to  0.24  inch,  winds  shifted  from  SW.  and  WNW.  to  N.  and  NNE.,  with 
clear  or  partly  cloudy  weather;  lowest  barometer  at  Yokohama,  29.42,  rising  on  the  fol- 
lowing day  to  29.90,  wind  W.  During  the  day  the  depression  disappeared  to  the  east- 
ward over  the  ocean. 
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'    TEMPE&ATDBE  OF  THE  AIB. 

The  mean  temperature  of  the  air  for  November,  1881,  is  shown  by  the  isothermal  lines 
(in  red)  on  Chart  No.  U.  The  table  of  mean  and  comparative  temperatures  in  the  right 
hand  comer  of  the  chart  shows,  in  the  first  oolumn,  the  average  for  the  month  through- 
out the  various  districts,  as  deduced 

principally  from  observations  taken  ^  ^  ot  ^ 

at  Signal  Service  stations.    In  the  *  ^  ^  • 

two  remaining  columns  are  shown 
the  means  for  the  present  month, 
and  the  departures  of  such  means 
from  the  average  for  many  years. 
East  of  the  97th  meridian  the  tem- 
perature is  everywhere  above  the 
normal,  except  in  Miimesota  and  the 
Western  Gulf  States,  the  departures 
of  excess  ranging  in  the  extremes 
from  0°.7  in  the  Missouri  Valley  to 
5®.6  in  the  Florida  Peninsula.  The 
Western  Gulf  States  report  a  normal 
condition,  while  Minnesota  shows  a 
deficiency  of  l°.l.  Westward  to  the 
Pacific  the  temperature  is  every-  g 
where  below  the  normal,  except  in 
the  Northern  Rocky  Mountain  slope, 
where  there  is  an  excess  of  0^.7. 
Throughout  this  extensive  stretch  of 
territory  the  departures  of  deficiency 
range  in  the  extremes  from  0°.4  in 
Ihe  Middle  Rocky  Mountain  slope  to 
2^.4  in  the  Middle  Pacific  Coast 
region.  Larger  deficiencies  were  re- 
ported from  isolated  stations,  4^.5  at 
Salt  Lake  City  and  3^.1  on  the  sum- 
mit of  Pike's  Peak.  As  a  means  of 
interesting  comparison,  the  following, 
maximum  departures  from  the  nor- 
mal are  given  for  each  year  since 
1872,  together  with  the  corresponding 
districts:  1873,  —7^0  New  England 
and  — 6«.5  Minnesota;  1874,  +4°.8 
Gulf  States  and  4-3**.  9  Ohio  Valley 
and  Tennessee;  1875,  — 6**.0  St. 
Lawrence  Valley,  — 5**.  3  Minnesota 
and  +5^7  Gulf  States;  1876,  —4^5 
Lower  Missouri  Valley,  and  +3°.l 
Lower  Lake  re-gion;  1877,  -I- 7°.  3 
Minnesota,  and  +6M  New  England; 
1878,  -f  13*'.7  Upper  Missouri  Valley, 
and  +12^.4  Minnesota;  1879,  +6M 
'  Western  Gull'  States  and  -4-4''.6  Ohio 
Valley  and  Tennessee;  1880, —12**. 4 
RioGrande  Valley  and— ll**.3South- 
east  Rocky  Mountun  slope. 

Deviationsfrom  mean  temperature, — 
Under  this  heading  departures  exhib- 
ited by  reports  from  the  regular  Sig- 
nal Service  stations  are  shown  in  the 
table  of  comparative  temperatures 
on  the  right-hand  side  of  Chart  No.  II.  The  following  items  of  importance  in  connec- 
tion with  this  subject  are  reported  by  voluntaxy  obsMvers:  lUinoia:  Riley,  mean  tenir 
perature  0**.5  above  that  for  the  past  twenty  years;  mean  temperature  of  autumn  of  1881, 
3°.5  higher  than  the  average  of  this  season  for  the  past  twenty  years;  only  the  years  186S 
and  1870  were  warmer  than  1881,  while  the  mean  of  1867  was  just  equal.  Kansas: 
Lawrence,  mean  temperature,  1°.56  above  the  mean  of  past  three  years.  Yates  Cen- 
tre, mean  temperature  11°.5  above  that  of  1880.  Wellington,  mean  temperature 
3®.  06  above  the  average  for  past  two  years.  Maine:  Gardiner,  mean  temperature  1°.52 
above  the  mean  of  the  past  forty-five  years.  Maryland:  Fallston,  mean  temperature 
4^8  above  the  mean  of  the  past  ten  years.     Missouri:  Saint  Louis,  Missouri- Weather 
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Service  reports  the  mean  temperature  0^.4  aboTe  the  mean  of  the  past  forty-five  years. 
New  Hampshire:  Contoocookville,  mean  temperatore  38®. 5  or  4°. 5  above  the  mean  ot 
pufit  ten  years.  New  Jersey:  Newark,  mean  temperature  2^.73  above  the  average  for  the 
post  thirty-eight  years;  highest  mean,  49**.7  in  1849;  lowest  mean,  36M,  1873;  mean 
temperature  of  autumn  5^.3  above  the  average  of  the  past  thirty-eight  years;  warmest 
autumn  56°.  32  oocurred  in  1850;  coldest  autumn  50!  77  occurred  in  1875.  Kew  York: 
North  Volney,  mean  temperature  2°. 8  above  that  of  the  past  thirteen  years  ;  highest 
monthly  mean,  38°.  8,  occurred  in  1877;  the  lowest,  29°.  5,  occurred  in  1873;  mean  tem- 
perature of  autumn  4°. 54  above  the  mean  of  this  season  for  past  thirteen  years;  the  au- 
tumn of  1881  has  been  the  warmest  on  record.  Palermo,  mean  temperature,  1°.3  below 
that  of  the  past  twenty-eight  years;  warmest  November,  temperature  41°. 8  occurred  in 
1859;  coldest  November,  t^perature  26°.  8  occurred  in  1873.  Waterbuigh,  mean  temper- 
ature, 4°.  61  above  the  mean  of  the  past  ten  years.  Ohio:  North  Lewisburgh,  mean 
temperature  12°.  5  above  that  of  1880  and  2°.  6  above  the  mean  of  the  past  iilty  years. 
Cleveland,  mean  temperature  11°. 27  above  that  for  1880  and  2°. 6  above  the  mean  of  the 
past  twenty-seven  years;  highest  mean  during  that  period  44°. 53  occurred  in  1859;  low- 
est mean  31°.  91  occurred  in  1880.  Virffinia:  Wytheville,  the  following  report  is  made 
by  Mr.  Howard  Shriver,  voluntary  observer:  **  Like  the  four  preceding  months,  Novem- 
ber has  been  warmer  than  the  average.  Not  only  so,  buit  iis  average  temperature  haa 
been  higher  and  it  hence  may  be  r^arded  as  a  warmer  month  than  any  November  in 
the  past  seventeen  years,  by  values  varying  from  1°  to  9°.  As  might  be  expected,  its 
warmest  day  showed  a  higher  marking  than  any  day  of  the  previous  seventeen  Novem- 
bers, with  one  exception,  in  the  year  1879,  when  the  murcury  rose  6°  higher  than  any 
day  of  the  present  month.  It  seems  strange,  in  this  connection,  to  find  that  only  three 
(1872,  1873,  and  1879)  of  the  preceding  Novembers  had  colder  days  than  the  present 
month."  West  Virginia:  Helvetia,  mean  temperature  9°.  11  above  that  for  1880  and 
4°.  01  above  the  mean  of  the  past  five  years. 

Table  of  maximum  and  minimum  temperatures  for  November,  1881. 


State  or  Territory. 

SigBol  Service. 

United  States  Army  post  sur- 
geons or  voluntary  obeervera. 

Station. 

• 

1 

• 

e 

Station. 

* 

• 

e 

AlahtuPA w 

Mobile 

o 
81 

o 

"is" 
""'iii' 

25 
16 

Auburn 

0 

0 
19 

Do 

Montgomery 

1 

Arizona 

Yuma 

88 

Maricopa 

96   

Do 

Presoott 

Arkansas 

Little  Rock 

71 
79 

Moxint  Ida 

80  •        16 

California 

Campo 

Indio 

Summit 

85 

Do 

1 

Colorado 

Denver.... 

66 

' 

Do 

Pikers  Peak ~ 

—12 
17 

—21' 
26 

21 

..   .  '   - 

Connecticut 

New  Hayen 

66 
68 

76 
88 

Southinizton 

70 

78 

13 

Dakota 

Fort  Sully 

Fort  Randall 

Do 

Fort  Stevenson ., 

Delaware  Break- 
water. 

Washington 

Key  West 

TfrtTi.  St#>v<>nimn 

—22 

Delaware - 



District  of  Columbia 

Receiving  Reservoir. 
Fort- Parrancas . . . .  r . . . , 

30 

Florida 

19 

Do 

Pensaoola 

28 

GeoriTiA ~ 

Augusta  and  Savan- 
nah. 
Atlanta 

81 

Quitman .....'.,..,. 

28 

Do 

20 

k 

Idaho 

Fort  Lapwai 

64 

1 

Do 

ISagleRock 

—1 

1 :' 

Illinois 

Cairo 

72 

Geneseo 

75 

Do 

Champaign 

11 
10 

Elmira 

3 

Indiana 

Indiana  Dolis 

" '63" 
75 

Vevay 

75 

Indian  Territory 

FortSilL 

Do 

Fort  Supply 

12 

xoty^S^  .•.•..••.•...••..•••.....•..•..•••■•••• 

Davenport 

■■■"(BS" 

Cresco.. 

— 1 

Do 

Do...^ ^ 

Dubuque  and   Dea 

Moines. 
Leavenworth 

6 

U 
19 

•V , 

Kansas 

70 
74 
80 

*******     •••••            •     •••           • 

Fort  Scott 

76 
75 
81 

Kentucky* 

Louisville 

Bowling  Qreen 

Point  Pleasant 

15 

T/OAii*»^«^nP' 

New    Orleans   and 

Port  Eads. 
ShrcvcDort 

Do ., 

23 

Elaine ..^..........mm 

Portland 

61 

Dexter 

^ 

Do 

Eastport. 
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Table  of  maximum  and  minimum  tempenUures  for  November,  1881 — Contmued. 


State  or  Territory. 


Marj'land 


Do 

Massachusetts. 

Do 

Michigan 

Do 

Minnesota. 

Do 


Mississippi 
Missouri.... 
Do 


Montana 
Do 


Nebraska. 
Nevada ... 


Do. 


Ne^v  Hampshire 
New  Jersey.. 

Do 

New  Mexico 

Do 

New  York 

Do 

North  Carolina... 

Do 

Ohio 

Do 

Oregon 

Pennsylvania 

Do 

Rhode  Island 

Do 

South  Carolina.. 

Tennessee 

Texas 

Do 

Utah 

Vermont 


Do. 


Virsrinia 

Do 

Washington  Territory. 


Do 

West  Virginia. 
Wisconsin 

Do 

Wyoming 


Signal  Seryloe. 


Sttttion. 


Baltimore. 


Boston 

Springfield , 

Detroit 

Marquette 

Saint  Paul 

Saint  Vincent. 
Vicksbu 
Saint  Lou 


uTb. 


Fort  Benton 

Fort    Aasinniboine 
and  Fort  Shaw. 

North  Platte 

Winnemuoca 


I 


Mount  Washington. 

Sandy  Hook , 

Atlantic  City 

La  Mesilla 

Silver  City 

Rochester 

Oswego 

Wilmington 

Charlotte 

CoUimbus , 

Cleveland 

Umatilla 

Pittsburgh 

Erie 

New  Shoreham 

Newport 

Charleston 

Knoxvllle 

Uvalde 

Mason 

Salt  Lake  City 

Burlington 


Cape  Henry 

Lynchburg 

Almota  and  Pome- 
roy. 

Spokane  Falls 

Morgantown 

La  Crosse 


Cheyenne 


o 
71 


66 
*57 


80 
72 


63 


67 
61 


47 
73 


76 
70 


81 


72 
72 
70 
76 


70 


80 
81 
91 


56 
65 


79 
"62 


76 
60 


50 


o 
24 


13 


-18 
25 
15 


—18 

-6 
5 


-15 
22 


18 

"is 


20 


15 
20 


17 


20 
28 
15 


19 

13 

3 


24 


3 

26 

5 


United  States  Army  post  sur- 
geons or  voluntary  observers. 


Station, 


Federalsburgh  and 
Woodstock. 

Emmittsburgh , 

Heath 


Lansing , 

Fort  Brady. 
Northfield... 


9 
s 


o 

77 


18 

4 


67  I. 


Fayette 

Sedalia 

Oregon 

Fort  Shaw. 


Lincoln 

Goloonda. 

Boca. 

Contoocookville. 

Vineland.... 

Atoo , 

Fort  Union 


56 


76 


74 

85 


Fort  Niagara 

Madison  Barracks. 
Highlands 


Portsmouth... 
Bellefontaine. 


67 

78 


71 


80 


Dy  berry. 


Aiken 


Charlotte. 
Newport . 


68 


Helvetia 

Manitowoc 

Neillsville 

Fort  Fetterman. 
Fort  Bridger 


63 


63 


22 


4 

—19 


—34 


19 
—5 


—2 

8 


11 


22 


—7 


14 


—7 


Ranges  of  temperature  at  signal  service  stations. — Monthly  ranges  in  general  yaried  fit)m 
45°  to  65°  over  the  conntry  east  of  the  Rocky  Monntains  and  from  S°  to  55°  westward 
to  the  Pacific.  The  smallest  ranges  were:  San  Francisco,  22°;  Key  West  and  Olympia, 
25°;  Red  Bluff,  28°;  Portland,  Oreg.,  29°;  San  Dl^o  and  Port  Eads,  38°;  Pike's  Peak 
and  Sacramento,  39°.  The  largest  were:  Rock  Creek,  Mont.,  88°;  Fort  Sully,  79°;  Fort 
Bufbrd,  78°;  Forts  Stevenson  and  Benton,  77°;  Bismarck,  76^;  Fort.  Shaw.  75°;  Helena, 
72°;  Fort  Assinnaboine  and  Huron,  71°.  The  daily  ranges  varied  in  the  different  dis- 
tricts as  follows:  New  England,  22°  at  New  Shoreham  to  34°  at  Boston  and  Eastport; 
Middle  Atlantic  States,  19°  at  Albany  and  21°  at  Cape  May  to  29°  at  Lynchbuig  and 
31°  at  Washington;  South  Atlantic  States,  23°  at  Kittyhawk,  Macon,  Smithville,  and 
Charleston  to  30°  at  Augusta  and  Jacksonville;  Florida  Peninsula,  12°  at  Key  West  to 
25°  at  Cedar.Keys;  East  Gulf  States,  21°  at  New  Orleans  to  31°  at  Vicksburgh,  Mobile, 
Montgomery  and  Pensacola;  West  Gulf  States,  21°  at  Port  Eads  to  38°  at  Denison  and 
39°  at  Mason;  Rio  Grande  Valley,  35°  at  Laredo,  Brackettville  and  Castroville  to  38°  at 
Uvalde;  Ohio  Valley  and  Tennessee,  23°  at  Columbus  and  24°  at  Indianopolis  to  32°  at 
Knoxville  and  38°  Nashville;  Lower  Lake  region,  22°  at  Oswego  to  26°  at  Cleveland, 
Bnflalo,  and  Rochester;  Upper  Lake  region,  20°  at  Grand  Haven  and  24°  at  Port  Huron 
to  80°  at  Duluth  and  31°  at  Alpena;  extreme  Northwest,  41°  at  Moorehead  to  48°  at  Bis- 
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marck  and  52^  at  Fort  Bufoid;  Upper  Missifisippi  Valley,  24''  at  Keokuk  to  33""  at  Saint 
LoniB  and  37^  at  Saint  Paul;  Missouri  Valley,  31^  at  Fort  Bennett  to  35^  at  Huron  and 
43^  at  Omaha;  Southern  Slope,  36°  at  Jacksborough  to  46°  at  McKavett  and  47°  at  Con- 
dio;  Middle  Slope,  40°  at  Dodf^e  City  to  42°  at  Denyer;  Northern  Slope,  33°  at  Cheyenne  to 
41°  at  Fort  Keogh  and  North  Platte;  Northern  Plateau,  27°  at  Boise  City  to  32°  at  Miasoula 
and  36°  at  Eagle  Rock;  Middle  Plateau,  25°  at  Salt  Lake  aty  to  36°  at  Winnemucca;  South- 
em  Plateau,  40°  at  Silver  City  to  46°  at  La  MesiUa  and  Phoenix  and  48°  at  Tucson ;  South 
Pacific  region,  30°  at  San  Diego  to  37°  at  Yuma  and  Los  Angeles  and  39°  at  Visalia;  Mid- 
dle Pacific  region,  15°  at  San  Francisco,  to28°atSacramento  and  34°  at  Red  Bluff;  North 
Padfic  region,  18°  at  Olympia,  to  21°  at  Portland  and  22°  at  Rosebuig. 
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Frosts. — In  the  variotis  districts  they  were  reported  on  the  following  dates:  New  En- 
gland, 3d,  4th,  5th,  7th,  10th,  11th,  12th,  14th,  to  17th,  20th,  to  30th;  Middle  Atlan- 
tic States,  1st  to  7th,  9th,  30th;  South  Atlantic  States,  2d,  4th,  5th,  13th,  14th,  16th, 
17th,  20th,  21st,  24th  to  29th;  East  Gnlf  States,  4th,  20th,  24th  to  27th;  West  Gulf 
States,  3d,  4th,  6th,  9th,  12th  to  15th,  20th,  21st,  24th  to  28th;  Rio  Grande  Valley,  25th; 
Ohio  Valley  and  Tennessee,  2d  to  6th,  9th,  10th,  12th  to  17th,  19th  to  30th;  Lower  Lake 
region,  Ist,  2d,  5th,  6th,  7th,  10th,  11th,  12th,  14th  to  17th,  19th  to  29th;  Upper  Lake 
region,  2d  to  7th,  9th  to  30th;  extreme  Northwest,  1st  to  5th,  8th  to  30th;  Upper  Mis- 
sissippi Valley,  1st,  3d  to  30th;  Missouri  Valley,  Ist  to  6th,  8th,  9th,  10th,  12th  to  15th, 
19th  to  28th;  Northern  Slope,  1st  to  30th;  Middle  Slope,  2d  to  5th,  7th  to  28th,  30th; 
Southern  Slope,  3d,  9th,  12th,  13th,  14th,  19th  to  28th;  Southern  Plateau,  1st  to  30th; 
Middle  Phiteau,  1st  to  4th,  7th  to  10th,  14th,  17th  to  29th ;  Northern  Plateau,  Ist  to  30th ; 
North  Pacific  Coast  region,  1st,  7th,  8th,  17th  to  30th;  Middle  Pacific  Coast  region,  7th, 
8th,  11th,  12th,  15th  to  26th;  South  Pacific  Coast  region,  2d  to  28th,  30th.  Stations 
in  t^e  Southern  States  report  the  occurrence  of  damaging  frosts  as  follows:  North  Carolina : 
Wilmington,  25th,  first  killing  frost  of  season,  weather  intensely  cold,  thermometer  fall- 
ing to  26°.  Highlands,  3d,  first  killing  frost  of  season.  Charlotte,  4th,  first  killing  frost 
of  season.  South  Carolirm:  Sumter,  25th,  very  heavy  and  damaging.  Darlington,  25th, 
veiy  heavy.  Charleston,  25th,  very  heavy  and  damaging;  all  delicate  plants  left  in 
the  open  air  appeared  as  if^scalded;  26th,  killing  firost.  Georgia:  Augusta,  24th,  vege- 
tation completely  destroyed,  ground  froze  hard  and  thick  ice  formed  in  places.  Quitman, 
25th,  ice  formed;  vines  killed.  Florida:  Pensacola,  4th,  first  fixnt of  season.  Mayport, 
25th,  first  light  frost  of  season.  Alabama:  Montgomery,  26th,  first  killing  frost  of  sea- 
son. Mobile,  25th,  killing  frost.  Missimppi:  Natchez,  4th,  very  heavy  and  destructive. 
Louisiana:  NewOrleans,25th,firstkillingfi:o6tof  theseason;  this  damaging  fh)st  extended 
over  nearly  the  whole  of  the  State.  Texas :  Paris,  3d,  very  heavy  frost,  seriously  damaging 
the  cotton  crop ;  first  killing  frost  of  the  season.  El  Paso^  10th,  first  killing  frost  of  thesea- 
son.  Concho,  25th,  killing  vegetation.  Uvalde,  25th,  killing  vegetation.  Brackettville, 
25th,  kiUing  vegetation.     Indian  Territory:  Fort  Gibson,  20th,  killing  vegetation. 

Ice. — Regarding  its  formation  in  the  northern  sections,  this  subject  is  considered  else- 
where in  the  Review  under  the  head  of  lee  in  Rivers  and  Harbors.  The  following  are 
exceptional  cases  of  ice  formation  in  the  southern  portions  of  the  country.  Arkansas: 
Little  Rock,  3d,  24th,  26th.  Louisiana :  New  Orleans,  25th,  thin  ice  formed  on  quiet 
water.  Reports  from  the  sugar  districts  say  that  the  eyes  of  the  cane  have  been  Mlled 
by  the  hard  freeze.  Maryland :  Fallston,  25th,  }  inch  thick.  Mississippi :  Fayette,  24th, 
\  inch;  25th,  }  inch.  Vicksbuig,  24th,  first  of  season.  Alabama:  Montgomery,  24th, 
first  of  season;  25th.  Mobile,  25th,  thick  ice  in  exposed  places;  26th.  ^mth  OaroUna: 
Sumter,  25th,  first  cold  day  of  the  season,  ice  i  indi  thick  in  the  streets.  Darlington, 
25th,  ^  "plenty  of  ice. ' '  Charleston,  25th,  large  quantities  of  ice  formed  in  all  parts  of  the 
city  and  remained  uxmielted  until  10  a.  m.  Stateburgh,  4th;  25th,  }  inch  thick.  North 
Carolina :  Wilmington,  25th,  ice  in  exposed  places  i  inch  thick.  Lenoir,  16th,  17th. 
Weldon,  16th,  first  of  season.  Tennessee:  Ashwood,  16th.  Austin,  20th.  Texas:  Aus- 
tin, 25th.  Clarksville,  20th;  24th,  i  to  I  inch  thick.  McKavett,  24th,  i  inch;  25th. 
Fort  Griffin,  19th.  Brackettville,  25th,  i  inch,  first  of  season.  Denison,  24th.  Cuero 
and  Victoria,  24th;  25th,  in  exposed  places.  '  Virginia:  Johnsontown,  16th.  Indian 
Territory:  Fort  Sill,  19th,  }  inch,  first  of  season.    Fort  Gibson,  20th,  1  inch. 

PBECIPITATION.  , 

The  general  distribution  of  rainfall  for  the  month  of  November,  1881,  is  shown  on  Chart 
No.  Ill  fiDm  the  reports  of  over  500  stations.  From  the  table  in  the  left-hand  comer  of  the 
chart  is  obtained  a  monthly  average  for  each  of  the  various  districts,  determined  from  the 
records  of  Signal  Service  stations,  added  to  which  is  a  comparison  of  the  present  month 
with  such  averages  for  several  years.  A  comparative  examination  of  the  rainfall  chart 
reveals  the  existence  of  a  large  area  of  excess  embraced  by  the  parallels  of  30^  and  48^  N. , 
and  the  meridians  of  77^  and  100^  W.  Within  this  extensive  region  the  departures  of  ex- 
cess range  in  the  extremes  from  0.35  inch  in  the  South  Atlantic  States  to  2.56  inches  in 
the  Lower  Missouri  Valley.  Excepting  the  South  Atlantic  States  there  is  a  continuous 
area  of  deficiency  along  the  Atlantic  c<rast  from  Florida  peninsula  northeastward  to  the 
Canadian  maritime  provinces.  On  the  Pacific  coast  there  is  an  unbroken  area  of  deficiency 
from  Lower  California  northward  to  British  Columbia,  the  departures  ranging  from  0.62 
inch  in  the  Middle  Pacific  Coast  region  to  1.54  inches  in  North  Pacific  Coast  region.  As 
a  means  of  interesting  comparison,  the  following  maximum  departures  from  the  average 
are  given  for  each  year  since  1872,  together  with  the  corresponding  districts:  1873,  large 
deficiency.  Lower  Missouri  Valley;  1874,  -f  2.88  inches.  North  Pacific  Coast  region  and 
—2.00  inches.  Western  Gulf  States;  1875,  +5.40  inches.  Middle  and  North  Pacific  Coast 
regions  and  +2.05  inches,  Ohio  Valley  and  Tennessee;  1876,  — 2.00  inches,  Ohio  Valley 
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aiid  Tennessee;  1877,  +2.88  inches,  Middle  Atlantic  States  and  ^^'^d  inches,  Upper 
Lake  region;  1878  +2.64  inches,  Saint  Lawrence  valley  and  — ^2. 00  inches,  Middle  and 
North  Pacific  Coast  regions;  1879,  +3.32  inches  Low6r  Missouri  Valley  and  +2.65  inches 
Upper  Mississippi  Vafiey;  1880,  — 5.33  inches,  North  Pacific  Coast  region  and  +3.38 
in(^es.  Western  Gnlf  States. 

Demaiion^  from  average  predpU/xiion. — Under  this  heading  departures  exhibited  by  the 
reports  from  the  regnlar  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfiJls  in  the  lower  left-hand  comer  of  Chart.  No.  III.  The  Ibllowing  items 
of  importance  in  connection  with  this  subject  are  reported  by  voluntary  observers  :  lUi- 
7u>i» :  Riley,  monthly  rainfall  0.46  inch  above  the  average  for  the  past  twenty  years;  au- 
tumn of  the  present  year,  wettest  ever  recorded,  the  toted  precipitation  being  6.96  inches 
more  than  the  average  of  this  season  for  the  past  twenty  years,  and  2.83  inches  more 
than  the  maximum  for  that  period  which  occurred  in  1868.  Kansas :  Lawrence,  monthly 
rainfall  0.49  inch  above  the  average  for  the  past  thirteen  years.  Yates  Centre,  monthly 
rainfall  0.60  inch  above  that  of  1880.  Wellington,  monthly  rain&U  1.11  inches  above 
the  average  of  the  past  two  years.  Maine :  Gkufdiner,  monthly  rainfall  1.19  inches  below 
the  average  of  the  past  forty-five  years.  Maryland :  Fallston,  monthly  rainfall  0.75  inch 
below  the  average  for  the  past  ten  years.  Massachusetts:  Worcester,  monthly  rainfall 
0.10  inch  above  that  for  18^.  Missouri :  Saint  Louis,  Missouri  Weather  Service  reports 
monthly  rainfall  6.32  or  3.37  inches  above  the  average  of  past  forty-five  years;  this  rain- 
fall has  been  exceeded  but  three  times  since  1839  viz.:  in  1847,  1869,  and  1876,  when 
the  November  minfalLs  were  8.63,  7.48,  and  11.55  inches  respectively.  New  Hampshire: 
Contoocookville,  rainfall  slightly  below  the  average  of  past  ten  years.  New  Jersey: 
monthly  rainfall  3.07  inches,  or  0.70  below  the  average  for  past  thirty-eight  years;  this 
monthly  rainfall  has  been  exceeded  in  twenty-two  of  the  preceding  thirty-eight  years; 
autumn  rainfall  4.26  inches  below  the  average  of  this  season  for  the  past  thirty-eight 
years;  the  lai^gest  rainfall,  17.60,  occurred  in  the  autumn  of  1847;  smallest  rainfiUl,  6.01, 
occurred  in  the  autumn  of  1879.  The  quantity  of  rain  for  the  autumn  of  1881  has  been 
exceeded  in  every  year,  at  this  season,  but  one  (1879)  during  the  past  thirty-eight  yeaos. 
New  York:  North  Volney,  monthly  rainfall,  1.23  inches  below  tlie  average  of  the  past 
nine  years;  radn&ll  for  autumn,  2.68  inches  below  the  average  for  this  season  for  the 
past  nine  years;  the  autumn  of  1881  hasi)een  the  dryest  on  record.  Palermo,  monthly 
rain&ll  2.50  inches  below  the  average  of  the  past  twenty-two  years;  laigest  monthly 
rainfall,  8.30  inches,  occurred  in  1863;  smallest  monthly  rainfidl,  1.40  inches,  occurred  in 
1867.  Waterburgh,  monthly  rainfall  0.23  inch  above  the  average  for  the  past  ten  years. 
Virginia :  Wytheville,  the  following  report  is  made  by  Mr.  Howard  Shriver,  voluntary 
observer:  '' Rainfall  for  November  differed  little  fh>m  the  average,  consequently  the 
amount  of  rain  due  for  the  year,  thus  far,  remains,  as  at  the  end  of  October,  deficient." 

Special  heavy  rains. — 1st,  Emmittsburg,  Md.,  2.94  inches;  Pike's  Peak,  2.91.  6th, 
New  Orleans,  2.99;  Mobile,  4.50  in  ten  hours;  Pensacola,  3.54;  Fort  Barrancas,  Fla., 
6.07  in  twelve  hours.  6th  and  7th,  Green  Springs,  Ala.,  3.07.  7th,  Highlands,  N.  C, 
2.50.  7th  and  8th,  Emmittsburg,  Md.,  3.80;  Ellsworth,  N.  C,  3.00.  8th,  Mount  Wash- 
ington, 2.81;  Shreveport,  2.50.  9th,  Highlands,  N.  C,  3.10.  11th,  Niles,  Mich.,  2.67; 
Chicago,  3.18,  Vicksburgh,  3.52,  Point  Pleasant.  La.,  4.02.  11th  and  12th,  Coldwatcr, 
Mich.,  3.10.  lithJort  Gaston^  Cal..  2.38.  18th,  Springfield,  HI.,  2.70;  Indianapolis, 
4.30;  Columbus,  2.81;  Ohampaigu,  iir.,  Si.V2;  Boonville,  Mo.,  3.10;  Hermann,  Mo.,  2.70. 
19th,  College  Hill,  Ohio,  2.50;  Thatcher's  Island,  Mass.,  3.19.  23d,  Cape  Henry,  Va., 
2.81. 

Larjkst  monthly  rainfalh. — Mount  Washington,  15.10  inches;  Thatcher's  Island,  Mass., 
11.28;  Emmittfiburg,  Md.,  11.00;  Highlands,  N.  C,  9.69;  Indianapolis,  9.35;  Cape 
Henry,  Va.,  8.96;  Point  Pleasant,  Ia.,  8.60;  Ellsworth,  N.  C,  8.50;  Chamois,  Mo.,  8.34; 
Ashwood,  Term.,  8.10;  Fort  Barrancas,  Fla.,  8^09;  Fort  Stevens,  Ore^.,  7.88;  Chamx>aign, 
111.,  7.78;  Coldwater,  Mich.,  and  New  Corydon,  Ind.,  7.42;  Mobile,  7.36;  Fort  6mby, 
Wash.,  7.29;  Pensacola,  Fla.,  7.27;  New  Orleans,  La.,  7.24;  Auburn,  N.  H.,  6.95; 
Sprin^eld,  111.,  6.93;  Portland,  Oreg.,  6.91;  Niles,  Mich.,  6.81;  Olympia,  6.75;  Saint 
Ix)uis,  6.74;  Saint  Charles,  Mo.,  and  Mascoutah,  Jll.,  6.60;  Little  Rock,  6.50;  New  Shore- 
ham,  K.  I.,  6.47;  Northport,  Mich.,  6.30;  Evansville,  Ind.,  6.25;  O'Fallon,  Mo.,  Anna, 
111.,  Fayette,  Miss.,  and  Lenoir,  N.  C,  6.10;  Vicksburgh,  6.07;  Jacksonburgh,  Ohio,  6.05; 
and  Norfolk,  6.04. 

Smallest  monthly  rainfalls. — Browns  and  Tecoma,  Nev..  Terrace  and  Kelton,  Utah,  Mari- 
copa, Wilcox,  Yuma,  and  Tucson,  Ariz.,  andlndio,  Cal.,  none;  Stockton,  Tex.,  and  Fort 
Washakie,  Wyo.,  0.07  inch:  Williams  and  Spadra,  Cal.,  0.08;  Pioche,  Wadsworth,  and 
Toano,  Nev.,  and  Willows,  Cal.,  0.10;  Grolconda,  Nev.,  and  Campo,  Cal.,  0.11;  San  Diego 
and  Newhall,  Cal.,  and  Rapid  City,  Dak.,  0.12;  Smithville,  Dak.,  0.14;  Fort  Meade, 
Dak.,  0.15;  San  Fernando,  Cal.,  0.16;  Humboldt,  Nev.,  0.18;  Fort  Wingate,  N.  Mex.,  0.19; 
Promontory,  Utah,  0.20;  Fort  Verde,  Ariz.,  0.21;  Carlin,  Nev.,  and  Princeton,  Cal.,  0.22; 
Los  Angeles,  CaJ.,  0.27;  Sunmer,  Cal.,  and  Terry's  I^anding,  Mont.,  0.28;  Cheyenne, 
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0.29;  Halleck,  Nev.,  Prescott,  Ariz.,  and  Tulare,  Cal.,  0.30;  Borden,  Cal.,  and  Fort  Sully, 
Dak.,  0.31;  Winnemucca,  Kev.,  and  Camp  Thomas,  Ariz.,  0.32;  Anaheim,  Cal.,  and 
Florence,  Ariz.,  0.34;  Bismarck,  Dak.,  0.35;  Phoenix,  Ariz.,  0.36;  North  Platte,  0.37; 
Colton,  Cal.,  0.38;  Fort  Buford,  Dak.,  0.39;  Santa  Barhara,  Cal.,  0.40;  Wickenburgh, 
Ariz.,  0.41;  Delano,  Cal.,  and  Fort  Elliott,  Tex.,  0.42;  Fort  Bridger,  Wyo.,  and  Fort 
Keogh,  Mont.,  0.44;  Huron,  Dak.,  0.45;  Merced  and  Goshen,  Cal.,  0.47;  Mason,  Tex., 
and  Saint  Vincent,  Minn.,  0.48;  Lordsbnrgh,  N.  Mex.,  0.49;  Otega,  Nev.,  Morristou 
and  FortTotten,  Dak.,  £1  Paso  and  Concho,  Tex.,  andGeneseo,  1^1.,  0.50. 

Jlainy  days. — The  number  varied  in  New  England  from  12  to  26;  Middle  Atlantic 
States,  10  to  19;  South  Atlantic  States,  8  to  15;  Florida  Peninsula,  8  to  19;  East  Gulf 
States,  11  to  14;  West  Gulf  States  6  to  16;  Ohio  Valley  and  Tennessee,  11  to  16;  Lower 
Lake  region,  14  to  24;  Upper  Lake  region,  15  to  24;  extreme  Northwest,  10  to  17;  Upper 
Mississippi  Valley,  10  4o  18;  Missouri  VaUey,  6  to  12;  Northern  Slope,  7  to  15;  Middle 
Slope,  5  to  15;  Southern  Slope,  1  to  7;  Northern  Plateau,  7  to  15;  Middle  Plateau,  3  to  11; 
Southern  Plateau,  0  to  5;  North  Pacific  Coast,  region,  12  to  18;  Middle  Pacific  Coast  region, 
4  to  6;  South  Pacific  Coast  region,  0  to  3. 

Cloud jf  daya. — ^Tlie  number  varied  in  New  England  from  8  to  15;  Middle  Atlantic 
States,  7  to  17;  South  Atlantic  States,  5  to  13;  Florida  Peninsula,  5  to  8;  East  Gulf 
States,  9  to  10;  Western  Gulf  States,  6  to  11;  Rio  Grande  Valley,  6  to  14;  Oliio  Valley 
and  Tennessee,  6  to  12;  Lower  Lake  region,  13  to  20;  Upper  Lake  region,  10  to  22;  ex- 
treme Northwest,  6  to  12;  Upper  Mississippi  Valley,  6  to  15;  Missouri  Valley,  6  to  11; 
Northern  Slope,  4  to  11;  Middle  Slope,  2  to  5;  Southern  Slope,  2  to  8;  Southern  Platcaa, 
0  to  3;  Middle  Plateau,  2  to  8;  Northern  Plateau,  5  to  16;  North  Pacific  Coast  region, 
13  to  22;  Middle  Pacific  Coast  region,  2  to  3;  South  Pacific  Coast  region,  0  to  2. 

LargaA  monthly  snowfaUa. — Mount  Washington,  about  62.00  Inches;  Pike's  Peak, 
47.60;  Cisco,  Cal.,  36.00;  Summit,  Cal.,  30.50;  Truckee,  Nev.,  27.00;  Moorhead,  Minn., 
14.10,  Salt  Lake  City,  14.00;  Boca,  Nev.,  12.00;  Helena,  Mont.,  11.90;  Yankton,  8.60; 
Deadwood,  8.40;  Fort  Stevenson,  Dak.,  8.20;  Alta,  Cal.,  8.00;  Fort  Missoula,  Mont, 
7.90;  Corrinne,  Utah,  7.00;  FortBennettandFort  Shaw,  Dak.,  6.90;  Fort  Assinniboine, 
Mont.,  5.30;  Otega,  Nev.,  5.00. 

Snow. — ^The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows :  New  En- 
gland, 4th  to  8th,  10th  to  13th,  15th,  16th,  19th  to  28th;  Middle  Atlantic  States,  3d,  4th, 
12th,  15th,  20th,  23d,  24th,  25th,  27th;  Ohio  VaUey  and  Tennessee,  3d,  4th,  6th,  10th,  14th, 
16th,  19th,  20th,  21st,  23d,  24th,  26th;  Lower  Lake  region,  3d,  4th.  5th,  11th,  12th,  Hth, 
15th,  18th  to  22d,  24th  to  28th;  Upper  Lake  region,  Ist  to  5th,  8th  to  27th,  29th,  30th; 
extreme  Northwest,  Ist,  2d,  4th,  5th,  7th,  8th,  10th  to  18th,  20th,  21st,  22d,  24th,  25th, 
26th,  28th,  30th;  Upper  Mississippi  Valley,  2d  to  5th,  10th  to  15th,  17th  to  21st,  23d, 
25th,  30th;  Missouri  Valley,  2d,  3d,  8th,  10th  to  14th,  16th  to  18th,  20th.  23d,  25th,  26th, 
29th,  30th;  Northern  Slope,  1st,  2d,  4th  to  19th,  21st  to  23d,  25th,  28th,  29th,  30th; 
Middle  Slope,  Ist,  2d,  3d,  7th  to  14th,  17th  to  19th,  23d,  29th,  30th;  Southern  Slope, 
Coleman  City,  19th,  and  Fort  Elliott,  11th,  17th;  Southern  Plateau,  Ist,  6th,  8th  to  11th, 
17th,  IDth,  20th;  Middle  Plateau,  1st,  2d,  6th  to  13th,  15th  to  18th,  28th,  29th;  Northern 
Plateau,  7th  to  9th,  11th,  13th,  14th,  16th,  17th,  20th,  22d,  23d,  26th,  26th,  28th,  30th; 
North  Pacific  Coast  region,  Albany,  Greg.,  13th,  14th,  and  Boeebuigh,  17th.  Cases  of 
particularly  heavy  snow  were  reported  as  follows :  Pueblo,  Colo. ,  11th,  reports  from  west- 
em  Kansas,  eastern  Colorado,  and  northern  New  Mexico  show  exceedingly  heavy  snow 
for  paet  thirty-six  hours;  eastward  to  Crown  Lake,  from  6  to  8  inches  fell,  while  from  Lo- 
junk  westward,  18  to  25  inches  were  reported ;  all  cuts  foil  and  heavy  drifts  forming  rap- 
idly. Tina  was  the  heaviest  snow-storm  in  New  Mexico  and  Colorado,  that  the  Santa  F^ 
Railroad  has  ever  encountered.  Lincoln,  Nebr.,  10th,  violent  storm,  snow  falling  at  the 
rate  of  one  inch  per  hour.  Cheboygan,  Mich. ,  4th,  6  inches  fell  during  the  night.  Cabot, 
Vt.,  4th,  snow  fell  to  the  depth  of  14  inches.  Winnepeg,  Manitoba,  17th,  very  heavy 
snow-storms  during  the  past  few  days;  all  railway  work  suspended,  trains  blockaded, 
grading  contracts  closed  for  the  season.  Sherman,  Wyo. ,  11th,  blinding  snow-storm  and 
heavy  drifts;  overland  trains  abandoned.  Milford,  Pa.,  23d,  very  heavy  snow  through- 
out Pike  County.  Jamestown,  N.  Y. ,  4th,  forious  storm  all  day ;  12  inches  deep  in  north- 
em  part  of  county.  Portsmouth,  N.  H. ,  4th,  very  heavy  storm  throughout  western  por- 
tion of  State.  Friendship,  N.  Y. ,  4th,  snow  fell  to  a  depth  of  8  inches.  Ellsworth,  N'.  C. , 
16th,  mountains  covered  with  snow;  24th,  mountains  covered  with  snow,  which  is  blown 
offin  such  quantities  as  to  make  it  appear  like  a  snow-storm,  although  the  weather  is  clear. 
Dyberry,  Pa.,  25th,  26th,  snow  sufficient  for  sleighing. 

Snow  from  a  cloudl€88  sky. — Dubuque,  23d,  from  8.40  to  8.55  p.  m.  Rochester,  28th, 
6.68  a.  m.,  no  clouds  were  visible  within  45°  of  zenith.  New  Haven,  20th.  Lansing, 
Mich. ,  13th,  9  p.  m. ,  rain  and  snow  fell  from  a  cloudless  sky,  lasting  fifteen  minutes.  Bis- 
marck, Dak.,  18th. 

Depth  of  anaw  on  ground  at  end  of  m<m/7i. ^-Saint  Vincent,  Minn.,  10  inches;  Pikers 
Peak,  6;  Denver,  5;  Umatilla,  Oreg.,  and  Mount  Washington,  4;  Helena,  Mont.,  and 
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Dayton,  Wash.,  2};  Embanass,  Wis.,  2;  Escanaba,  1^;  FraQklin,  Wis.,  and  Moorhead, 
Minn.,  1;  Mendon,  MaaB.,  };  NcollsTille,  Wis.,  and  Alpena,  Mich.,  i]  Fort  Benton,  Mont., 
Springfield,  Mass.,  and  Des  Moines,  i;  Salt  lidceCity,  1  to 5;  Pybeny,  Pa.,  2  to  3;  Mar- 
qnette,  Mich.,  La  Crosse  and  Madison,  Wis.,  Albany  and  North  Volney,  N.  Y.,  and  Morri- 
son, III.,  trace. 

8Uet, — Sedaiia,  Mo.,  17th,  heayiest  stoim  of  the  kind  ever  before  experienced  in  this 
section;  shade  trees,  fences,  and  bnildings  heavily  coated  with  ice,  the  first  mentioned  be- 
ing greatly  damaged;  loss  to  city  estimated  at  $5,000.  Springfield,  111.,  17th,  trees,  tele- 
graph wires,  and  fences  covered  with  a  heavy  coating  of  ice;  telegraphic  commnnication 
seriously  interrupted.  Carrollton,  IlL^  17th,  trees  covered  with  ice  and  in  many  cases 
badly  broken;  telegraphic  oommmiicatioii  seriously  interrupted.  Boonville,  Mo.,  17th, 
unusually  heavy  storm  of  sleet  causing  great  damage  to  orchards  and  shade  trees.  Clin- 
ton, IlL,  17th,  one  of  the  heaviest  storms  of  sleet  ever  known  in  this  section;  great  dam- 
age to  orchards.  Independence,  Mo.  18th,  very  heavy  and  disastrous,  followed  by  snow. 
Griggsville,  BL,  18th,  worst  storm  of  sleet  in  the  past  twenty-five  years;  the  damage  to 
fruit  and  shade  trees  was  considerable;  many  trees,  six  inches  in  diameter,  were  snapped 
off  by  the  weight  of  the  ice.  Highlands,  N.  C,  24th,  during  morning  a  frozen  mist  like 
sleet  covered  the  forest.  Port  Huron,  23d,  11.15  a.  m.,  during  storm  great  sheets  of  sleet 
swept  over  the  dty;  continued  until  2.10  p.  m.,  when  it  turned  to  rain.  Northport, 
Mich.,  25th,  3  a.  m.,  accompanied  by  an  exceedingly  violent  gale  causing  a  great  many 
wrecks  on  the  north  shore  of  Lake  Michigan. 

Hail. — ^Near  Dry  Pond,  Jackson  County,  6a.,  Hth^  causing  great  damage  to  crops,  de- 
stroying cotton  and  beating  the  bark  off  trees  and  stumps;  five  days  after  the  storm  hail- 
stones were  found  in  some  places  16  inches  deep,  many  stones  being  as  large  as  partridge 
eggs.  Fall  River,  Mass.,  15th,  greatest  fall  of  hail  that  has  been  experienced  here  for 
years. 

BELATIYE  MVKIDUY, 

m  

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland,  firom  71  to  86;  Middle  Atlantic  States,  66  to  78;  South  Atlantic  States,  71  to  81; 
Florida  Peninsula,  74  to  79;  East  Gulf  States,  72  to  78;  West  Gulf  States,  69  to  81;  Rio 
Grand  Valley,  67  to  83;  Ohio  Valley  and  Tennessee,  67  to  77;  Lower  Lake  region,  65  to 
76;  Upper  Lake  region,  75  to  83;  Extreme  Northwest,  69  to  87;  Northern  Slope,  68  to 
73;  Middle  Slope,  49  to  76;  Southern  Slope,  52  to  70;  Southern  Plateau,  42  to  61;  Mid- 
dle Plateau,  40  to  65;  Northern  Plateau,  69  to  85;  North  Pacific  Coast  region,  82  to  86; 
Middle  Pacific  Coast  region,  56  to  64;  South  Pacific  Coast  region,  39  to  61.  High  sta- 
tions report  the  following  percentages  not  corrected  for  altitude:  Pike's  Peak,  76.2;  Den- 
ver, 60.2;  Cheyenne,  58.2;  Mount  Washington,  86.0. 

WINDS 

The  prevailing  winds  during  the  month  of  November,  1881,  at  Signal  Service  statioiis 
are  shown  pn  Cluurt  No.  II,  by  arrows,  which  fl^  with  the  wind.  In  the  South  Atlantic 
and  East  Gulf  States,  northeasterly;  in  the  Middle  Atlantic  States  and  New  England, 
northwesterly;  in  the  Lake  region,  Tennessee  and  Ohio  Valley,  southerly;  in  the  Upper 
Mississippi  and  Missouri  Valleys,  northwesterly;  in  the  Western  Gulf  States,  indnding 
Texas,  southerly  and  northerly;  in  the  Rocky  Mountain  and  Plateau  regions,  variable; 
in  the  North  Pacific  Coast  region,  southerly;  in  the  Middle  and  South  Pacific  coast 
n^ons,  north  to  west. 

Total  movements  of  the  air. — ^The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  31,375  miles;  Pike's  Peak»  17,519;  I>elaware 
Breakwater,  12,861;  Cape  May,  12,675;  New  Shoreham,  R.  L,  12,501;  Wood's  HoU, 
Mass.,  12,370;  Thatcher's  Island,  Mass.,  11,337;  Sandusky,  11,250;  Sandy  Hook,  11,143; 
Grand  Haven,  11,044;  Indianola,  10,886;  Erie,  10,538;  Kittyhawk,  10,529;  Rochester, 
10,338;  Port  Eads,  La.,  10,320;  Milwaukee,  10,128;  Buffalo,  10,114;  Madison,  Wis., 
9,884;  Champaign,  III.,  9,808;  Cape  Henry,  Va.,  9,712;  Hatteras,  N.  C,  9,611;  Ports- 
mouth, N.  C,  9,398;  Bamegat,  N.  J.,  9,379;  Cleveland,  9,2a'J;  Alpena,  Mich.,  9,179; 
Galveston,  9,178;  Port  Huron,  9,011;  North  Platte,  8,927;  Key  West,  8,828;  Moor- 
head,  Minn.,  8,810;  Saint  Vincent,  Minn.,  8,722;  Saint  Louis,  8,618:  Omaha,  8,581; 
Huron,  Dak.,  8,499;  Dodge  City,  8,402;  Fort  Stevenson,  Dak.,  8,378;  Cheyenne,  8,350; 
Burlington,  Vt.,  8,346;  Marquette,  8,329;  Fort  Sill,  Ind.  T.,  8,323;  Detroit,  8,315; 
Oswego,  8,121;  Newport,  R.  I.,  8,099;  Toledo,  8,090.  The  smallest  are  Missoula,  Mont., 
935;  LaMesilla,  N.  Mex.,  1,082;  Lyncliburgh,  1,378;  Phoenix,  Ariz.,  1,511;  Silver  City, 
N.  Mex.,  1,526;  Visalia,  Cal.,  1.887;  Salt  Lake  aty,  2,205;  Uvalde,  Tex.,  2,325;  Au- 
gusta, Ga.,  2,382;  Lewiston,  Idaho,  2,300;  Spokane  Falls,  Wash.,  2,624;  Laredo,  Tex., 
2,645;  Red  Bluff,  2,858;  Boise  City,  2,864;  Florence,  Aria.,  2,934. 
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Sigh  winds. — On  summit  of  Mount  Washington  the  following  high  velocities  were  le- 
ported:  108  miles,  NW.,  10th;  100  miles,  NW.,  20th;  98  miles,  NW..  9th,  18th;  veloci- 
ties exceeding  50  miles  per  hoar  were  reported  from  2d  to  22d  and  fix>m  24th  to  30th. 
On  summit  of  Pike's  Peak,  a  maximum  velocity  of  68  miles  was  reported  as  follows: 
From  NE.,  11th;  SW.,  12th,  16th;  velocities  exceeding  50  miles  per  hour  were  reported 
ftom  4th  to  6th,  11th,  12th,  14th  to  16th,  18th,  19th,  24th.  Other  stations  reporting 
velocities  of  50  miles  per  hour  or  over  are  as  follows:  Fort  Custer,  Mont.,  53  miles, 
NW.,  12th;  North  Platte,  60,  NW,,  4th;  FortBuford,  50,  W.,  13th;  Bismarck,  50,  W., 
13th;  Indianola,  55,  N.,  2d;  Sandusky,  56,  W.,  14th;  Thatcher's  Island,  Mass.,  56,  NW., 
11th;  Wood's  Holl,  Mass.,  50,  NW.,  20th;  Cape  May,  maximum  velocity,  66,  NW., 
20th,  52,  NW.;  4th,  15th,  and  55,  NW.,  24th;  Delaware  Breakwater.  54,  NW<,  24th; 
Cape  Henry,  Ya.,  52,  NW.,  3d,  4th;  Kittyhawk,  52,  N.,  4th. 

Local  storma. — Near  Fort  Ridgely,  Minn.,  25th,  very  violent  tornado  moved  from  south- 
west to  northeast,  causing  great  destruction  of  propcorty.  A  large  black,  fhnnel-shaped 
cloud  approached  rapidly  from  the  west,  and  when  near  by  the  center  of  the  cloud  ap- 
peared to  change  its  color  to  a  dirty  green  and  purple;  lightning  flashed  and  hea^ 
thunder  rolled.  While  the  dark  doud  was  passing  the  wind  whirled  with  indescribable 
n^idity ;  one  man  was  thrown  against  a  tree  and  his  side  smashed;  another  was  carried 
high  in  the  air  and  thrown  lifeless  on  l^e  ground,  his  dothing  being  entirely  stripx^ 
from  his  body.  Wild  ducks,  prairie  chickens,  and  domestic  fowls  were  killed  in  consid- 
erable numbers  and  entirely  stripped  of  feathers;  in  some  instances  harness  was  oom- 
pletdy  torn  from  the  backs  of  horses  and  the  animals  killed  or  badly  wounded.  All 
houses  in  the  track  of  the  storm  were  entirely  demolished.  Fayette,  Miss.,  11th,  at 
a  point  four  miles  east  of  station,  a  violent  tornado  suddenly  made  its  appearance  in  a 
gentleman's  yard.  Eveiy  tree  was  blown  down  and  many  were  scattered  in  all  direc- 
tions. In  the  house,  crockery,  etc.,  was  broken,  but  the  building,  a  strong  frame,  was 
not  ii^jured,  the  doors  and  windows  being  open.  An  eye  witness  states  that  the  air  was 
filled  with  flying  timber.  The  tornado  passed  off  very  quickly,  and  lifted  fronj  the 
ground,  doing  no  other  damage  for  a  considerable  distance  until  it  again  descended  to 
the  earth,  when  it  entirely  demolished  a  dwelling  and  a  cotton-house,  scattering  and 
carrying  their  contents  great  distances.  Various  articles  of  clothing  were  seen  whirling 
through  the  air.    Its  track  was  narrow  and  about  eight  miles  in  length.. 

VERIFICATIONS. 

Indicatums. — ^The  detailed  comparison  of  the  tri-daily  indications  for  November,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  percent- 
age of  verifications  to  be  86.02  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  88.25;  Direction  of  the  Wind,  81.96;  Temperature,  87.71;  Barometer,  86.03 
per  cent.  By  geographical  districts  they  are:  For  New  England,  87.3;  Middle  Atlantic 
States,  88.4;  South  Atlantic  States,  89.8;  Eastern  Gulf  States,  85.4;  Western  Gulf  States, 
86.2;  Lower  Lake  region,  85.3;  Upper  Lake  region,  84.6;  Tennessee  and  the  Ohio  Valley, 
86.8;  Upper  Mississippi  Vall^,  86.4;  Lower  Missouri  Valley,  80.6;  Northern  Pacific 
Coast  region,  65.9;  Central  Pacific  Coast  region,  86.6;  Southern  Pacific  Coast  region, 
93.5.  There  were  78  omissions  to  predict  out  of  3,690,  or  2  per  cent.  Of  the 
3,612  predictions  that  have  been  made,  130,  or  3.60  per  cent,  are  considered  to  have 
entirely  &iled;  117,  or  3.24  per  cent,  were  OBe-fi>urth  verified;  367,  or  10.16  per  cent. 
were  one-half  verified;  414,  or  11.46  per  cent,  were  three-fourths  verified;  2,584,  or  71.54 
per  cent,  were  fully  verified,  so  fitr  as  can  be  ascertained,  from  the  tri-daily  reports. 

CatUionaty  signals. — ^221  cautionary  signals  were  displayed  during  the  month  of  No- 
vember, 1881,  of  which  199,  or  90.09  per  cent.,  were  frilly  Justified  by  winds  of  25 
miles  per  hour,  or  over,  at,  or  within,  a  radius  of  100  miles  of  the  stetion.  Sixty- 
seven  off-shore  signals  were  displayed,  of  which  51,  Or  76.12  per  cent.,  were  frilly  justi- 
fied; 53,  or  79.10  per  cent.,  were  justified  as  to  direction;  61,  or  91.05  per  cent.,  were 
jostified  as  to  velocity,  and  4,  or  5.97  per  cent.,  completely  foiled.  Twenty-one  off-shore 
signals  were  changed  from  cautionary.  Two  Northwest  signals  were  displayed,  both  of 
which  were  fully  justified.  Two  hundred  and  ninety  signals,  of  all  kinds,  were  dis- 
played, of  which  252,  or  86.89  per  cent.,  were  frilly  justified.  The  above  does  not  in- 
clude signals  ordered  at  67  display  stations,  where  the  velocity  is  only  estimated.  One 
hundred  and  forty-nine  winds,  of  25  miles,  or  over,  were  reported,  for  which  no  signals 
were  ordered.    Forty-nine  signals  were  ordered  late. 

NAVIGATIOK. 

Sfnge,  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  Chart  No.  HI  are  given 
the  highest  and  lowest  stages  of  water  as  observed  at  Signal  Service  stations  during  the 
month  of  November,  1881.     The  water  in  the  ML^tsouri  River  has  remained  at  a  very 
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,  low  stage  throughout  the  month,  being  at  all  stations,  eren  on  the  date  of  highest  water, 
from  10  to  18  feet  below  the  danger-line.  In  the  Mississippi  River  there  has  been  a  mod- 
erately high  stage  &om  St.  Paul  to  Dubuque ;  at  Davenport  and  Keokuk  the  water  has  been 
from  1  to  5  feet  above  the  danger-line;  at  St.  Louis  within  six  inches  of  the  danger-line, 
and  from  Cairo  to  New  Orleans  all  stations  remained  firom  4  to  6  feet  below  the  danger- 
line.  In  the  Ohio,  Cumberland,  Tennessee,  and  Monongahela  Rivers  the  water  re~ 
mained  quite  low  throughout  the  month,  the  highest  being  at  Pittsburgh,  where  it 
reached  within  eight  feet  of  the  danger-line.  In  the  Red,  Arkansas,  Savannah,  sa^d 
Sacramento  Rivers  no  changes  of  importance  took  place;  water  ^quite  low  throughout 
the  month. 

Ice  inrirrrs  and  harbors. — Saginaw  River:  East  Saginaw,  25th,  ice  forming  rapidly  and 
])eople  reported  crossing  on  the  ice  at  Zilwaukee.  Bay  City,  24th,  ice  formed  during 
the  night,  and  on  the  following  day  river  full  of  broken  cakes  of  ice.  Dakota  Rwer: 
Morriston,  Dak.,  14th,  river  frozen  over.  Embarrass  River:  Embarrass,  Wis.,  28th,  river 
frozen  over.  Manitowoc  River:  Manitowoc,  Wis.,  20th,  river  frozen  over.  Lake  Huron: 
Port  Huron,  25th,  schooner  A.  J.  Refers,  just  in  port  from  Thunder  Bay,  is  badly  ioed 
up.  Schooner  Emerald,  from  Ftesque  Isle,  25th,  vessel  covered  with  a  perfect  ooat  of 
ice,  everything  on  decks  frozen  solid.  Mississippi  River:  Red  Wing,  Minn.,  18th,  laiige 
quantities  of  boating  ice  between  St.  Paul  and  I^ake  Pepin;  steamer  Imperial  was  from 
4  p.  m.  of  the  18th  until  noon  of  the  22d  in  making  a  distance  of  60  miles.  La  Crosse, 
15th,  floating  ice  in  river,  first  of  season;  28th,  ice  broke  up  in  river.  Davenport,  10th, 
although  no  ice  has  yet  appeared  in  the  river,  the  weather  has  been  so  cold  that  naviga- 
tion is  now  considered  closed  for  tiie  season.  Saint  Paul,  15th,  17th,  24th,  floating  ice 
in  river,  18th,  river  ftoxen  along  the  banks.  Steamer  Arkansas  left  portj  the  last  boat 
of  season.  20th,  river  frozen  along  the  banks;  channel  fhll  of  ice;  navigation  practi- 
cally closed  for  the  season.  River  has  been  open  firom  April  7  to  November  20,  a  period 
of  227  days.  The  greatest  depth  of  water  (19  feet  8  indies)  occurred  April  29;  lowest- 
(3  feet  4  inches)  occurred  September  14  and  15,  giving  a  range  for  the  season  of  11  feet  5 
inches;  average  depth,  11  feet  5  inches.  22d,  ice  gorged  in  river  below  city.  23d,  gorge 
broke  during  morning.  Milwaukee  River:  Milwaukee,  20tli,  river  frozen  over.  Red 
River  of  the  North:  Moorehead,  Minn.,  15th,  river  frozen  over.  Saint  Vincent,  Minn., 
13th,  river  frozen.  Winnipeg,  18th,  river  frozen  over,  but  not  strong  enough  to  permit 
crossing.  Tongue  River:  Fort  Keogh,  Mont,  18th,  river  frozen  over.  Missouri  River: 
Bismarck,  18th,  river  frozen  over  and  teams  crossing.  Yankton,  18th,  river  frt)zen  over. 
Fort  Buford,  17th,  river  frozen  over.  Fort  Sully,  Dak.,  15th,  ice  floating  in  river. 
Fort  Hale,vDak.,  17th,  river  closed.  Morriston,  Dak.,  14th,  river  closed.  Saint  Croix 
River:  Saint  Croix,  16th,  river  frozen  over,  navigation  closed.  Asmnmboine  River:  Win- 
nipeg, 17th,  river  frozen  over  sufficiently  strong  to  bear  up  crossing  teams.  Chippeufa 
River:  Chippewa  City,  17th,  both  steamiboat  and  raft  navigation  suspended;  river  full 
of  floating  ice.  SliUwater  Lake :  Stillwater,  Minn. ,  17th,  lake  froze  over  during  the  nig^t. 
Saint  John^s  River:  Saint  John,  New  Brunswick,  23d,  ice  forming  rapidly,  navigation 
closed.  Maumee  River:  Toledo,  26th,  river  frozen  over.  WalkiU  River:  Montgomery, 
N.  Y.,  25th,  river  nearly  frozen  over.  Rock  River:  Rockford,  111.,  24th,  river  frozen  ov^; 
29th,  river  clear  of  ice.  ^We  Oano^:  Rochester,  26th,  light  floating  ice.  Syracuse,  26th, 
ice  thawing  quite  rapidly. 

Floods. — Illinois:  Springfield,  22d,  Sangamon  River  overflowed;  all  bottom  lands  flooded; 
loss  to  the  com  crop  in  this  vicinity  estimated  at  $250,000.  Riverton,  22d,  terrible  de- 
vastation by  the  flood;  many  fields  of  com  covered  with  water;  water  over  wagon  roads 
four  feet  deep  in  many  places;  cattle  pens  partially  submerged.  Alcohol  Walk,  22d,  200 
cattle  and  1,300  hogs  driven  out  of  the  cattle  pens  owing  to  high  water;  considerable 
loss  to  animal  lii'e ;  paper  mill  suspended  operations  and  threatened  with  overflow;  one 
farmer  lost  2,000  bushels  of  com  and  many  others  smaller  quantities.  Rushing  River, 
18th,  exceedingly  heavy  rains;  streams  flooded  and  mucli  damage  caused  to  fiirm  prop- 
erty. Carrollton,  17th,  Apple  and  Macoupin  Creeks  higher  than  ever  before  known; 
many  bridges  carried  away  and  much  other  damage  done.  Decatur,  18th,  a  violent  rain 
storm  has  prevailed  for  the  past  36  hours  without  cessation;  &rmers  report  the  whole' 
country  under  water;  several  bridges  and  over  80,000  feet  of  lumber  carried  away. 
Marshall,  18th,  heavy  rains  for  past  two  days,  causing  considerable  damage  to  railroad  beds 
and  trestles;  on  the  Cairo  division  of  the  Wabash  Railroad  all  traffic  delayed.  Hillsbor- 
ough, 18th,  terrific  storm  of  rain,  accompanied  by  the  heaviest  flood  known  for  many  years ; 
bridg&s  washed  away  and  a  great  amount  of  farm  property  destroyed;  aU  trains  ddayod 
by  serious  washouts.  Clinton,  18th,  very  heavy  floods;  much  damage  to  bridges  oud 
fimn  property.  Saint  Francisville,  18th,  railroad  bridge  washed  away  and  all  travel  in- 
terrupted. Alton,  18th,  Wood  River  overflowed;  hundreds  of  acres  on  either  side  under 
water;  all  railroad  bridges  across  the  river  have  been  swept  away  or  made  so  dangerous 
that  travel  is  completely  checked.  Charleston,  18th,  creeks  higher  than  they  have  been 
since  1875.    21st,  Embarrass  River  higher  than  it  has  been  at  any  time  since  1875.    /m- 
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diana :  Indianapolis,  18th,  reports  from  the  middle  and  southern  portions  of  the  State 
show  great  damage  by  heavy  floods,  consequent  upon  the  recent  incessant  rains.  White 
RiTer  has  risen  12  feet,  and,  at  this  date,  is  rising  at  the  rate  of  one  foot  per  hour;  water 
within  four  feet  of  the  great  rise  of  1^4.  Two  creeks  passing  through  the  city  over- 
flowed, causing  great  damage  to  private  property;  on  some  streets  the  water  was  deep 
enough  to  swim  a  horse.  All  railroads  seriously  affected  by  the  floods.  Vincennes,  18th, 
heavy  and  incessant  rains  for  the  past  three  days;  Wabash  River  overflowed.  Lafayette, 
18th,  Wabash  River  and  tributaries  rising  rapidly;  bottom  lands  completely  submerged. 
Dayton,  18th,  Wild  Cat  Creek  overflowed,  carrying  away  railroad  bridge,  and  causing 
other  serious  damage.  Munde,  18th,  heavy  rains  for  past  three  days,  bridges  carried 
away,  ^ton,  18th,  creeks  overflowed,  and  railroad-bridge  washed  away;  all  travel  sus- 
pended. Missouri:  Saint  Louis,  East  Side,  19th,  lowlands  submerged,  in  some  locali- 
ties hundreds  of  acres  completely  under  water,  varying  from  6  to  18  inches  in  depth; 
Cahokia  Creek  overflowed,  and  between  the  Stock  Yards  and  Venice  bottom  lands  flooded ; 
several  serious  washouts  on  the  Indianapolis  and  Saint  Louis  Railroad.  The  rainfall 
accompanying  this  storm  of  the  17th  and  18th  was  the  heaviest  in  this  portion  of  Mis- 
souri for  &e  montii  of  November  during  the  past  ten  or  fifteen  years.  The  destruction 
to  railroad  and  &rm  property  has  been  enormous.  The  rapid  rise  in  the  waters  of  the 
Missouri  for  this  month  of  the  year  has  never  before  been  experienced  in  the  history  of 
Missouri  floods.  Railroad  and  telegraphic  communication  generally  suspended.  Wash- 
ington, 18th,  heavy  rains  and  serious  washouts  on  railroads;  much  damage  to  farm  prop- 
erty. Gasconade,  18th,  all  trains  delayed  and  much  damage  caused  by  the  floods.  Her- 
mann, IStii,  heavy  washouts  on  the  Missouri  Pacific  Railroad;  all  travel  suspended. 
New  Haven,  18th,  two  miles  east  of  station  railroad-bridge  carried  away;  road-bed  for 
several  miles  badly  washed.  Ohio :  Coshocton,  18th,  extraordinary  rains  during  the  past 
forty-eight  hours,  causing  an  immense  amount  of  damage  in  this  section  of  the  country. 
All  streams  in  this  vicinity  have  overflowed  their  banks.  The  Tuscarawas,  Walhounding, 
and  Muskingum  Rivers  have  risen  over  ten  feet  in  the  past  ten  hours  and  still  rising  at 
the  same  rate.  Hay,  com,  wheat,  straw,  and  fences  along  the  creek  and  river  bottoms 
have  been  carried  away  by  the  heavy  flood.  Texas:  Brackettville,  12th,  most  disastrous 
floods  along  the  Rio  Grande  River  that  have  occurred  in  the  past  thirty  years ;  rain  has 
fidlen  almost  daily  since  the  13th  of  September.  Brownsville,  11th,  Rio  Grande  River 
higher  than  at  any  time  since  1848.  Matamoras,  11th,  about  three-iburths  of  the  town 
under  water;  great  damage  to  property  and  much  suffering  among  the  poorer  classes. 
Wisconsin:  Beloit,  4th,  Rock  River  much  swollen;  30  feet  of  dam  gave  way,  causing  sus- 
pension of  work  in  mills. 

Water^^oiHis. — Life  Saving  Station,  No.  6,  N.  C,  5th,  9.30  a.  m.,  a  well-defined  water- 
spout was  observed  off  Fresh  Pond  Hill,  three  miles  south  of  station.  Its  trunk  pro- 
ceeded from  the  base  of  a  dense  cumulo-stratus  cloud  to  the  water's  surface.  It  moved 
gradually  with  a  swaying,  whirling  motion  towards  a  point  slightly  north  of  east  and 
was  accompanied  by  a  sound  similar  to  that  produced  by  the  wind  in  passing  through  a 
pine  fyreet.  Its  mean  height  was  about  fifteen  feet;  color  similar  to  that  of  the  surround- 
ing clouds,  a  dark  leaden  hue.  No  peculiar  conditions  of  the  surrounding  atmosphere 
were  apparent  during  its  existence.    Phenomenon  lasted  forty-five  minutes. 

High  tides. — Punta  Raasa,  Fla.,  23d,  very  high;  water  over  one  foot  deep  under  office 
building. 

TEMPERATUBE  OP  WATER.  . 

The  iemperaiure  of  watery  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Qwingto  breakage  of  instrument,  observations  at  Mar- 
quette were  discontinued  from  the  14di  to  the  26th,  inclusive.  The  report  from  Chin- 
coteague  fiuled  to  appear  in  time  for  publication. 

ATMOSPHSBIC  ELBCrTEICITY. 

Auroras. — ^The  most  important  display  that  occurred  during  the  month  was  that  of  the 
23d,  which  was  reported  by  nnmerous  intervening  stations  from  Oswego  westward  to 
Helena,  Mont.,  and  southward  to  Fort  Madison,  Iowa.  At  many  of  the  stations  report- 
ing the  display  was  brilliant,  beginning  early  in  the  evening  and  lasting  until  c^fter  mid- 
liight  The  display  of  the  9th  was  oteerved  at  the  following  stations:  Fort  Bennett,  4 
a.  m. ;  Huron,  Dak.,  5  a.  m. ;  La  Crosse,  early  morning;  Clinton,  Iowa,  1.30  a.  m. ;  Du- 
buque, 12.30  to  2.30  a.  m.;  Riley,  HI.,  4.10  a.  m.;  Springfield,  111.,  5.30  a.  m.;  Mil- 
waukee, early  morning.  The  following  stations  report  the  display  of  the  17th:  Clear 
Creek,  Nebr.;  Saint  Vincent,  Minn.,  and  New  Corydon,  Ind.  The  display  of  the  26th 
w  reported  fh>m  Fort  Shaw,  Mont.,  Deadwood,  Dak.,  and  Northfield,  Minn.  Other 
displays  have  been  reported  £rom  the  following  stations:  Fort  Shaw,  Mont.,  22d;  from 
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8  to  11  p.  ni.  ;  Deadwood,  Dak.,  27th,  9  p.  m.  ;  Saint  Vincent,  Minn.,  20tb,  7  p.  m. ; 
Moorehead,  Minn.,  10th,  5  to  5.30  a.  m.;  Embarrass,  Wis.,  19th,  p.  m.;  New  Corydon, 
Ind.,  20th,  2a.  m. ;  Vevay,  Ind,,  12th,  8a.  m.,  13th,  p.  m. ;  Port  Haron,  Mich.,  22d,  8.40 to 
9.16  p.  m.;  Oswego,  2d,  7.45  to  8.15  p.  m.,  16th,  11.30  p.  m.,  to  midnight;  Newport, 
R.  I.,  16th,  11  p.  m.,  toa.  m.  of  17th;  Anbum,  N.  H.,  10th;  Dexter,  Me.,. 14th;  Gardi- 
ner, Me.,  27th,  11.30  p.  m.,  to  3.30  a.  m.  of  28th. 

Thunder^8torms, — ^They  were  reported  in  the  varions  districts  as  follows:  New  England, 
9th,  15th;  Middle  Atlantic  States,  8th,  9th;  South  Atlantic  States,  9th,  30th;  East  Gulf 
States,  2d,  6th,  8th,  11th,  12th,  20th,  30th;  West  Gulf  States,  l8t,7th,  8th  to  11th,  18th, 
2l8t,  30th;  Ohio  Valley  and  Tennessee,  8th,  9th,  16th,  17th,  18th,  30th;  Lower  Lake 
region,  5th,  14th;  Upper  Lake  region,  16th,  30th;  Extreme  Northwest,  Fort  Stevenson, 
13th,  17th;  Upper  Mississippi  Valley,  7th,  8th,  10th,  llth,  18th,  30th;  Missouri  Valley, 
7th,  10th,  llth,  17th,  18th;  Southern  Slope,  1st,  2d,  10th,  llth;  MiddleSlope,  10tl\,  llth, 
17th:  Southern  Plateau,  Camp  Thomas,  Ariz.,  9th;  North  Pacific  Coast  region,  Rose- 
burgh,  17th ;  Middle  Pacific  Coast  region.  Red  Bluff,  15th. 

Zodiacal  %A/.— NashviUe,  Tenn.,  2d,  13th,  14th,  19th,  20th,  25th,  26th,  27th,  28tli, 
29th;  Chattanooga,  14th;  Cresco,  Iowa,  19th;  Cambridge,  Mass.,  llth,  14th,  15th,  20th, 
25th,  26th;  Somerset,  Mass.,  22d,  24th,  25th;  Clear  Creek,  Nebr.,  18th  to  24th;  Wytbe- 
ville,  Va.,  13th;  New  Coiydon,  Ind.,  2d,  4th,  21st,  22d,  23d,  25th,  27th  to  30th, 

OPTICAL  PHENOMENA. 

Lunar  halo8  have  been  observed  in  the  varions  districts  on  the  following  dates:  New 
England,  3d  to  7th,  9th,  10th,  llth,  29th.  30th;  Middle  Atlantic  States,  2d,  5th,  6th,  7th, 
20th,  27th,  28th,  29th;  South  Atlantic  States,  1st  to  3d,  5th,  23d,  28th,  30th;  East  Golf 
States,  1st  to  5th,  9th,  28th;  West  Gulf  States,  1st  to  4th,  6th,  12th,  13th,  14th,  28th,  SOth; 
Rio  Grande  VaUey,  2d,  3d,  13th;  Ohio  Valley  and^Tennessee,  1st  to  6th,  9th,  llth,  16th, 
25th,  29th,  30th;  Lower  Lake  region,  1st,  2d,  6th,  7th,  25th,  28th,  29th,  30th;  Upper 
Lake  region,  1st,  4th  to  6th,  10th,  28th,  29th;  Extreme  Northwest,  5th,  6th,  8th,  27th; 
Upper  Mississippi  Valley,  1st,  4th,  5th,  6th.  9th,  10th,  18th,  27th,  28th,  29th;  Missouri 
Valley,  2d,  5th,  6th,  28th,  29th;  Northern  Slope,  1st,  5th,  9th,  10th,  13th,  26th,  29th, 
30th;  Middle  Slope,  1st,  6th,  8th,  28th;  Southern  Slope,  3d,  4th,  28th;  Southern  PhMtean, 
2d,  3d,  5th,  6th,  27th;  Middle  Plateau,  2d,  5th,  17th,  27th,  30th;  Northern  Pkitean,8th, 
14th,  26th,  29th,  30th;  North  Pacific  Coast  region,  1st,  2d,  13th,  26th;  Middle  Pacific 
Coast  region,  5th,  26th,  29th;  South  Pacific  Coast  region,  4th,  5th,  26th,  26th,  30th. 

Soiar  ?idlo8  liave  been  obsen^ed  in  the  various  districts  on  the  following  dates:  New 
England,  5th,  7th,  10th,  llth,  21st,  22d,  23d;  Middle  Atiantic  States,  10th,  22d,  28ih, 
29th;  East  Gulf  States,  10th,  14th,  29th;  West  Gulf  States,  Little  Rock,  6th;  Ohio  Val- 
ley and  Tenneasee,  6th,  8th  to  llth,  17th,  22d  to  25th,  29th;  Lower  Lake  region,  6Ui, 
9th,  10th,  llth,  23d,  25th;  Upper  Lake  region,  13th,  20th,  21st,  26th;  extreme  North* 
west,  15th  to  18th,  23d;  Upper  Mississippi  VaUey,  5th,  10th,  19th,  23d,  29th;  Missouri 
Valley,  Huron,  Dak.,  23d;  Northern  Slope,  North  Platte,  1st,  24th;  Middle  Slope,  6th, 
24th,  26th,  29th;  Southern  Slope,  Fort  Griffin,  19th;  Northern  Plateau,  UmatUla,  2d, 
12th;  North  Pacific  Coast  r^on,  Albany,  Oreg.,  13;  Middle  Pacific  Coast  region,  5th, 
12th,  26th,  27th. 

iftm^e.— Northport,  Mich.,  13th;  Indianola,  2d  to  4th,  6th,  12th  to  14th,  20th,  22d 
to  25th. 

MISCELLANEOUS  PHENOMENA. 

Meteors. — ^Tuma,  Ariz.,  2d.,  8  p.  m.,  started  from  the  constellation  Andromeda  at  an 
altitude  of  50°;  pursued  a  southeasterly  course,  and  disappeared  near  the  Pleiades.  It 
started  slowly  and  gradually  increased  in  speed,  leaving  behind  a  long  train  of  whitish 
red  color.  Louisville,  16th,  7  p.  m.,  very  laige;  made  its  appearance  in  eastern  slqr, 
about  45°  above  horizon,  and  shot  over  toward  the  west.  When  about  in  the  zenith,  the 
head  of  the  meteor  seemed  to  exjNuid,  becoming  much  greater  in  size  and  brilliancy.  It 
disappeared  in  the  west,  leaving  a  track  behind  that  remained  faintly  luminous  £>r  fil^ 
teen  minutes.  Wytheville,  Va.,  2d,  9  p.  m.,  a  large  meteor  was  observed  at  an  alti- 
tude of  15°  or  20°  above  the  horizon  in  the  southeastern  sky.  Its  size  was,  apparentlv, 
equal  to  that  of  the  full  moon.  It  left  a  train  of  hazy  white,  which  disappearod  shortly 
alter  its  flight.  Eastport,  20th,  veiy  bright,  first  observed  in  northern  sky;  pursued  an 
easterly  course;  duration  of  flight,  about  five  seconds.  Vevay,  Ind.,  16th,  7  p.  m.,  veiy 
brilliant;  illuminated  the  city  and  adjacent  oountxy.  Its  course  was  firom  zenith  to  a 
southwesterly  point,  where  it  burst  Uke  a  rocket.  Meteors  worthy  of  less  note  have 
been  reported  as  follows:  Umatilla,  Oreg.,  15th;  Boise  City,  Idaho,  8th,  9th,  22d;  Pioche, 
Nev.,  27th,  28th;  Yuma,  Ariz.,  25th;  Davenport,  28th;  La  Crosse,  24th;  Springfield, 
111.,  14th;  Detroit,  29th,  numerous;  Rio  Vista,  Cal.,  4th,  veiy  brilliant;  Southington, 
Conn.,  13th,  14th,  15th;   New  Coiydon,  Ind.,  2d;  Vevay,  5th,  12th  to  16th,  19th,  22d, 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


153 


30th ;  Monticello,  Iowa,  12th,  13th,  14th,  17th;  Clinton,  Iowa,  15th  j  Woodstock,  Md., 
13th,  15th ;  Springfield,  Mass.,  15th ;  Fall  Riyer,  Mass.,  2ath ;  Fayette,  Miss.,  13th,  27th ; 
Coming,  Mo.,  8th  ;  Atco,  N.  J.,  16th,  22d ;  Freehold,  N.  J.,  6th,  14th,  22d ;  Moorestown, 
N.  J.,  13th ;  Yineland,  N.  J.,  15th ;  Jackaonhurgh,  Ohio,  16th ;  Fallsington,  Pa.,  14th ; 
Statoburgh,  S.  C,  9th,  13th,  14th;  Clarksville,  Tex.,  15th,  16th,  20th. 

Earihquakea.—^&n  Francisco,  llth^  4  p.  m.,  slight  shock ;  13th,  11.20  p.  m.^  slight 
shock  of  abont  twenty  seconds  duration.  Carson  City,  Nev.,  9th,  10  a.  m.,  sharp  shock 
of  two  seconds  duration ;  motion  from  north  to  sdtith.  Berne,  Switzerland,  18th,  two 
heavy  shocks  during  the  night.  Cologne,  Prussia,  18^,  violent  shock  of  short  duration 
occurred  during  the  night,  and  slight  tremors  were  felt  for  several  hours  after  it.  On 
the  same  night  two  shocks  were  felt  at  Bonn,  Germany.  These  earthquakes  originated 
at  Zurich  and  passed  in  two  waves  through  western  Germany  towards  Holland.  Agram, 
Austria,  15th,  three  shocks  of  earthquake  were  experienced  during  the  night.  •  Messina, 
Italy,  16th,  two  shocks,  the  first  at  1  a.  m.  and  the  second  at  5.40  a.  m. ;  considerable 
loss  of  life  and  property  in  the  interior.  These  shocks  were  felt  at  Naples,  Catanazaro, 
and  Cozenza.  Pesth,  Hungary,  15th,  three  shocks  were  experienced  during  the  night. 
Island  of  Chios,  off  the  we^  coa&t  of  Asia  Minor,  near  Cape  Bianco,  11th,  during  past 
week  very  heavy  shocks  occurred  and  the  village  began  sinking  into  the  earth ;  town 
abandoned.  Chilcoot,  Alaska,  October  2,  1.30  p.  m.,  light  shock ;  October  6,  11  a.  m., 
light  shock. 

Miffration  of  birds, — Oeese  flying  80uiJi:  Fort  Adams,  R.  I.,  11th;  Somerset,  Mass., 
13th  ;  Fayette,  Miss.,  10th ;  Clear  Creek,  Nebr.,  5th,  8th,  14th ;  P^ermo,  N.  Y.,  13th ; 
Bellefontaine,  Ohio,  6th ;  Portsmouth,  Ohio,  4th ;  Visalia,  Cal.,  4th,  6th,  18th,  23d ;  Red 
Bluff,  Cal.,  8th,  13th ;  Indianola,  11th,  13th,  23d;  Macon,  N.  C,  20th.  Flying  noHh: 
Red  Bluff,  25th;  Indianola,  3d.  Ducks  flying  south:  Clear  Creek;  Nebr.,  14th,  16th ; 
Dubuque,  13th;  Indianola,  13th,  19th,  20th.  Blackbirds:  Memphis,  9th,  10th;  flying 
south.     Bice  birds:  Memphis,  9th,  10th;  flying  south. 

Folar bands. — ^FortSill,  Ind.  T.,  19th ;  Mobile,  14th ;  Augusta,  Ga.,  3d ;  Gardiner,  Me., 
27th;  Fayette,  Miss.,  18th,  30th;  Clear  Creek,  Nebr.,  6th,  9th,  10th,  12th,  13th,  16th, 
20th,  21st,  22d,  25th,  28th ;  Auburn,  N.  H.,  17th  ;  Wytheville,  Va.,  3d,  5th,  6th,  17th, 
26th,  29th ;  New  Coiydon,  Ind.,  21st. 

Prairie  fires. — Saint  Vmcent,  Minn.,  12th;  Huron,  Dak.,  2d,  3d.  5th,  6th;  Clear 
Creek,  Nebr.,  6th,  17th  ;  Genoa,  Nebr.,  4th  ;  Yankton,  1st,  4th  to  6th,  8th,  16th,  22d, 
23d,  25th,  28th ;  Fort  Gibson,  Ind.  T.,  16th. 

Sand  starms. — ^Winnemucca,  Nev.,  14th ;  San  Carlos,  Ariz.,  19th,  heaviest  ever  seen  at 
this  place;  continued  from  10  a.  m.  until  midnight.  Camp  Thomas,  Ariz.,  1st,  7th, 
17th,  19th,  24th. 

Sunsets. — ^The  characteristics  of  the  sky  at  sunset,  as  indicative  of  &ir  or  foul  veeather 
for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations. 
Reports  from  178  stations  show  5,296  observations  to  have  been  made,  of  which  27  were 
reported  doubtful ;  of  the  remainder,  5,269,  or  84.3  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  spots. — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  Director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Date— Nov.,  1881. 

No.  of  new— 

Disappeared  by 
solar  rotation. 

Reappeared  by 
solar  rotation. 

Total  number 
visible. 

Groups. 

Spots. 

Groups. 

Spots. 

Groups. 

SpoU. 

Groups. 

Spots. 

5,10  ft.!!!. 

1 
2 
3 
0 
2 
0 
0 
0 
1 
0 
0 
.      2 

2 
2 
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8 
15t 

0 

0- 
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0 

0 
12 

.. 

1 
3 
5 
5 
3 
3 
8 
3 
4 
3 
8 
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2 

0,12  m 

0 

0 

1 

1 

3 

10,  9  a.  m J 

20f 

20 

20 

85 

3& 

SS 

35 

30 

2e 

15 

11, 10  a.  m .' 

0 

0 

0 

0 

15,  2p.  m 

15,  Sp.m 

0 
0 
0 
0 
1 
0 

0 
0 
0 
5 
5 
8 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

17, 10  a.  m 

20.  Ip.  m 

22,10  a.  m 

24, 10  a.  m 

25,12  m 

28,  Ip.m 

t  Approximated.    Facnlie  were  seen  at  the  time  of  every  observation. 

Mr.  Wm.  Dawson,  at  Spiceland,  Ind.,  reports  as  follows :  1st,  1  gronp,  1  small  spot  on 
west  side ;  6th,  5  groups,  10  spots ;  9th,  4  groups,  12  spots ;  12th,  4  groups,  14  spots ;  13th, 
7  groups,  33  spots,  1  large  spot  near  east  edge ;  28th,  4  groups,  25  spots.  Mr.  David 
Trowbridge,  at  Waterburgh,  N.  Y.,  reports:  6th,  1  group,  1  spot;   11th,  5  groups,  5 
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spots;  1  group  appeared  by  rotation;  12th,  6  groups,  6  spots;  1  new  group  has  arisen;  17th, 
3  groups,  11  spots;  1  group  of  large  spots;  22d,  2 groups,  11  spots;  28w,  1  group,  1  spot; 
the  large  group  has  disappeared  "by  rotation.  Mr.  fi.  D.  Gowey,  at  North  Lewisburgh, 
Ohio,  reports:  s^  spots  wero  observed  on  every  clear  day  during  the  month.  They  were 
most  numerous  on  the  13th,  16th,  23d,  and  least  numerous  on  the  Ist,  27th. 
Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig!  dt  Bvt.  Mqj.  GenH,  Chief  Signal  Qficer,  U.  S,  A. 
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APPENDIX    No.    8z. 

MONTHLY  WEATHER  REVIEW,  DECEMBER,  1881. 

IKTBODUCnON. 

In  pTeparing  this  review  the  following  data,  received  np  to  January  20^  1882,  have 
been  used,  viz,  the  regular  tri-daily  weather  charto,  containing  the  data  of  simultaneous 
observations  taken  at  133  Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed 
to  this  office;  193  monthly  journals  and  160  monthly  means  from  the  former  and  14 
monthly  means  from  the  latter;  215  monthly  registers  from  voluntary  observers;  56 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaueous  observations ;  marine  reports  through  the  co-operation  of  the  New  York  Her- 
ald Weather  Service;  monthly  reports  from  the  local  weather  service  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts; 
special  reports. 

BABOMETBIC  PBES8UBE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the  United 
States  and  Canada  for  the  month  of  December,  1881,  Cluurt  No.  II  has  been  prepared, 
upon  which  are  traced  the  lines  of  equal  barometric  mean  values.  The  areas  of  lowest 
mean  pressure  cover  the  northern  i>ortion  of  the  Canadian  maritime  provinces  and  north- 
em  Minnesota,  lowest  barometers  at  Father  Point  and  Saint  Vincent,  29.99  and  30.03 
respectively.  The  areas  of  highest  mean  pressure  cover  Virginia  and  the  South  Atlantic 
States,  the  Middle  and  Northern  Slopes  and  the  Middle  and  Northern  Plateau  r^ons, 
bluest  barometers,  30.24,  at  Augusta,  Charlotte,  and  Enoxville,  and  30.36  at  Salt  Lake 
City.  Higher  readings,  but  of  doubtfrd  certainty  owing  to  elevation,  are  reported  from 
the  Plateau  regions  as  follows:  Eagle  Rock,  30.50;  Helena  and  Missoula,  30.55.  The 
regions  of  lowest  mean  pressure  and  of  largest  deficiencies  coincide  with  the  path  of 
greatest  storm  disturbance  as  indicated  by  a  comparison  of  Charts  Nos.  I  and  II.  Com- 
pated  with  the  previous  month,  there  has  been  a  considerable  fidl  in  pressure  throughout 
the  Atlantic  Coast  States,  and  a  compensating  rise  to  the  westward,  except  in  the  North- 
em  Pacific  Coast  region,  where  the  largest  comparative  &11  occurs. 

Departures  from  the  normal  values  for  the  month, — ^Compared  with  the  means  of  previous 
years,  the  mean  pressure  for  the  present  month  is  generally  above  the  normal  through- 
out the  country  east  of  87th  and  west  of  the  100th  meridians.  In  these  separate  areas  of 
excess  the  r^ons  of  greatest  departure  are  found  on  the  northeastern  portion  of  the 
North  Caroliim  coast,  in  New  Jersey,  northern  New  England,  and  from  Colorado  and 
Wyoming  westward  to  the  Pacific.  The  departures  of  excess  range  from  0.01  to  0.16 
inch,  the  largest  being  reported  from  Mount  Washington.  The  principal  area  of  defi- 
ciency in  mean  pressure  is  a  very  irregular  one,  and  is  found,  rather  anomalously,  to  fol- 
low very  closely  portions  of  the  Mississippi  and  Missouri  Rivers.  Commencing  with  New 
Chrleans,  the  departures  of  deficiency  are  found  with  regularity  at  every  station  until 
Cairo  is  reached,  when  a  small  area  of  slight  excess  is  encountered,  extending  northward 
to  the  northern  boundary  of  Iowa.  Beginning  again  at  Saint  Paul,  the  departures  of 
deficiency  continue  northward  to  Dulut^  and  northeastward  to  Saint  Vincent.  On  the 
Missouri  the  departures  of  deficiency  begin  at  Leavenworth  and  continue  without  change 
to  Fort  Buford.  Small  areas  of  deficiency  are  found  in  southern  Florida,  southern  Cali- 
fomia,  and  northeastern  Oregon.  The  departures  of  deficiency  range  from  0.01  to  0.14 
inch,  the  largest  occurring  at  Saint  Vincent.  Stations  reporting  a  normal  condition  are 
as  follows:  I^venport,  Montgomery,  Marquette,  Saint  Louis,  and  Wilmington. 

Barometric  ranges, — ^The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.75  to  1.2  inches,  and  in  the  extremes  from  0.27  inch  at  Key  West  and  0.3  inch  at 
lios  Angeles  to  1.24  inches  at  Fort  Assinniboine,  and  1.51  inches  at  Eastport.  The 
ranges  increase  with  the  latitude  on  both  the  Atlantic  and  Pacific  coasts,  and  from  Florida 
and  Southern  California  inward  to  the  maximum  in  Texas.  Throughout  the  several  dis- 
tricts the  monthly  barometric  ranges  varied  as  follows:  New  England,  from  1.33  inches 
at  New  London  to  1.51  inches  at  Eastport;  Middle  Atlantic  States,  1.09  inches  at  Lynch- 
buigh  to  1.3  inches  at  New  York  City;  South  Atlantic  States,  0.62  inch  at  Jacksonville 
to  1.03  inches  at  Kitty  Hawk.  Florida  Peninsula,  0.27  inch  at  Key  West  to  0.46  inch  at 
Cedar  Keys;  Eastern  Gulf  States,  0.63  inch  at  New  Orleans  to  0.8  inch  at  Mobile;  West- 
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em  Gulf  States,  0.6  iiicli  atGalveeton  to  0.88  inch  at  Shreveport  and  0.91  inch  at  Mason; 
Hio  Grande  Valley,  0.65  inch  at  Brownsville  to  0.82  inch  at  lAredo  and  0.84  inch  at 
Brackettville;  Ohio  Valley  and  Tennessee,  0.79  inch  at  Nashville  to  1.1  inches  at  Mor- 
gan town;  Lower  I^ake  region,  0.96  inch  at  Sandnsky  to  1.17  inches  at  Osw^^;  Upper 
Lake  region,  0.93  inch  at  Chicago  to  1.19  inches  at  Marquette;  IJpper  Mississippi  Valley ^ 
0.85  inch  at  Des  Moines  to  0.95  inch  at  Madison;  Missouri  Valley ,  0.81  inch  at  Omaha 
to  1.23  inches  at  Saint  Vincent;  Extreme  Northwest,  1.13  inches  at  Moorhead  to  1.23 
inches  at  Fort  Buford;  Southern  Slope,  0.59  inch  at  £1  Paso  to  0.92  inch  at  Henrietta; 
Middle  Slope,  0.64  inch  at  Pike's  Peak  to  0.91  inch  at  Fort  Elliott;  Northern  Slope,  0.81 
inch  at  Cheyenne  to  1.23  inches  at  Fort  Benton  and  1.24  inches  at  Fort  Aflsinniboine; 
Northern  Plateau,  0.85  inch  at  Eagle  Rock  to  1.23  inches  at  Umatilla;  Middle  Plateau, 
0.69  inch  at  Winnemuoca  to  0.74  inch  at  Salt  Lake  City;  Southern  Plateau,  0.43  inch  at 
Florence  to  0.6  inch  at  Camp  Thomas  and  La  MesiUa;  South  Pacific  Coast  region,  0.3 
inch  at  Los  Angeles  and  0.31  inch  at  Campo  to  0.49  inch  at  Visalia  and  0.5  inch  at  Tuma; 
Middle  Pacific  Coast  region,  0.46  inch  at  San  Francisco  to  0.99  inch  at  Red  Bluff;  Nort^ 
Pacific  Coast  region,  1.07  inches  at  Portland  to  1.28  inches  at  Olympia. 

Areas  of  high  barometer. — Nine  of  the  principal  areas  of  high  pressure  for  the  month  of 
December,  1861,  appeared  within  the  limits  of  the  Signal  Service  weather  maps  and  are 
described  as  follows: 

No.  I. — On  the  1st  of  the  month  this  area  was  central  in  Indian  Territory,  and  ex- 
tended rapidly  to  the  northeast,  the  temperature  falling  from  10^  to  20^;  this&kll  was  not 
sufficient,  however,  to  readi  the  normal  as  the  temperature  on  the  morning  of  the  Ist  was 
above  the  normal  from  10^  to  20°  in  the  districts  east  of  the  Mississippi  River. 

No.  II. — Appeared  over  the  Northern  Slope  on  the  morning  of  the  3d,  it  extended  to 
the  south  during  the  day,  to  the  northeast  on  the  4th,  so  that  by  the  afternoon  of  the 
5th  the  highest  baiomet'Cr  was  in  New  England.  No  decided  fall  of  temperature  resulted 
from  this  area,  it  remaining  generally  above  the  mean  for  the  month. 

No.  III. — Appeared  over  Montana  on  the  morning  of  the  6th;  the  next  morning  it  was 
central  in  Kansas,  on  the  8th  in  Ohio,  and  on  the  9th  on  the  North  Carolina  coast.  Dur- 
ing the  6th  the  temperature  fell  over  the  Lake  region  and  in  the  Upper  Mississippi  and 
Missouri  Valleys  from  10°  to  20°,  and  by  the  morning  of  the  8th  the  cold  wave  extended 
to  the  Atlantic  coast. 

No.  rV. — ^The  morning  map  of  the  8th  showed  an  area  of  high  barometer  over  Mon- 
tana. The  pressure  increased  and  extended  rapidly  to  the  east  during  the  day,  and  was 
accompanied  by  a  fall  of  temperature  of  from  10°  to  30°.  On  the  morning  of  the  10th 
the  barometer  was  highest  in  Indiana,  the  greatest  rise  (iVom  0.50  to  0.65  inch)  occurring 
in  the  Saint  Lawrence  Valley.  The  fall  in  temperature  followed  closely  the  rise  in  the 
barometer,  being  26°  at  Montreal  and  30°  at  Rockcliflein  Ontario.  During  the  10th  the 
center  of  the  area  moved  eastward  to  the  Atlantic  coast,  with  a  &1I  in  temperature  fh>m 
Maine  to  Florida.  The  minimum  temperatures  for  the  month  occurred  at  a  large  num- 
ber of  stations  in  New  England  and  the  Middle  Atlantic  States  on  the  11th.  The  press 
ure  remained  high  on  the  Atlantic  coast  during  the  12th  and  13th. 

No.  V. — This  area  first  appeared  on  the  California  coast  on  the  11th;  during  the  day 
it  moved  to  the  northeast  and  on  the  morning  of  the  13th  was  central  in  Dakota,  the 
temperature  in  last  twenty-four  hours  having  fallen  from  10°  to  30°  west  of  the  Missis- 
sippi River.  The  area  of  highest  barometer  was  in  Colorado  and  Kansas  on  the  morning 
of  the  14th,  the  pressure  having  increased  0.64  inch  at  Leavenworth  in  twenty-fbur  hours. 
The  temperature  had  fallen  from  15°  to  30°  finom  the  Lake  region  to  Texas.  On  the  15th 
the  highest  barometer  was  in  the  Ohio  Valley,  and  during  the  16th,  17th,  18th,  and  19th 
on  the  Middle  and  South  Atlantic  coasts.  The  minimum  temperatures  for  the  month 
occurred  at  several  stations  in  New  England  and  the  Middle  Atlantic  States  on  the  16th. 

No.  VI. — A  considerable  rise  of  the  barometer  occurred  in  Oregon  on  the  15th;  this 
increased  pressure  moved  into  the  Extreme  Northwest  on  the  16th,  into  Wyoming  on 
the  17th,  over  the  Lakes  on  the  18th,  and  over  the  Canadian  maritime  provinces  on  the 
19th.  On  this  date  it  joined  with  the  high  barometer  that  had  existed  along  the  Atlan- 
tic coast  since  the  16th.  The  passage  of  this  wave  of  high  pressure  was  accompanied  by 
a  fall  of  temperature  of  from  5°  to  10°.  The  pressure  did  not  at  any  time  rise  high 
enough  to  mark  it  as  a  center  of  high  barometer,  for  during  the  entire  time  of  its  pas- 
sage from  Oregon  to  Hali&x  the  highest  barometer  was  either  on  the  Middle  or  South 
Atlantic  coast. 

No.  VII. — A  wave  of  high  pressure  entered  the  United  States  over  the  Oregon  coast 
on  the  18th.  The  pressure  to  the  eastward  increased  rapidly.  On  the  morning  of  the 
20th  the  highest  barometer  was  in  Montana.  During  the  day  it  passed  east  of  the  Lake 
region,  and  northerly  winds  prevailed  north  of  the  40th  parallel.  The  center  reached 
the  Atlantic  coast  on  the  21st,  where  the  barometer  remained  highest  until  the  22d, 
when  the  pressure  rapidly  diminished. 

No.  VIII. — The  morning  map  of  the  22d  showed  an  increased  pressure  firom  the  Pacific 
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coast  to  the  MisBomi  River.  Duriog  the  day  the  increased  pressure  extended  as  far  east 
as  Lake  Erie  and  from  British  America  to  the  Gulf  of  Mexico.  This  extended  area 
moved  directly  east  to  the  Atlantic  coast.  The  center  of  highest  pressure  was  in  the 
Ohio  Valley  on  the  24th,  and  on  the  Middle  Atlantic  Coast  on  the  26th.  The  afternoon 
map  of  24^1  showed  a  rise  of  0.91  inch  at  New  Haven  and  New  York,  ^nd  0.94  inch  at 
Delaware  Breakwater  in  last  twenty-four  hours.  Dangerously  high  winds  prevailed  on 
the  Atlantic  coast  on  the  23d  and  24th. 

No.  IX. — During  the  27th  the  barometer  rose  0.7  inch  in  Washington  Territoiy. 
During  the  28th,  this  area  of  increased  pressure  covered  the  whole  country  west  of  the 
Mississippi  River,  the  highest  barometer  being  in  Idaho.  This  extended  area  moved 
eastward,  reaching  the  Atlantic  coast  on  the  30th.  On  the  3l8t,  the  greatest  rise  occurred 
in  the  Canadian  maritime  provinces.  The  center  of  highest  pressure  was  in  Nebraska  on 
the  21)th  and  in  Texas  on  the  30th.  During  the  31st  the  pressure  fell  rapidly  in  the 
Gulf  StateSi  and  the  center  of  highest  barometer  was  transferred  to  the  extreme  north- 
west. On  the  30th  and  3lBt,  the  minimum  temperatures  for  the  month  occurred  in  the 
Upper  Mississippi  and  Missouri  Valleys  and  at  many  of  the  stations  in  the  Lake  region 
and  the  Middle  Atlantic  States. 

Areas  of  low  barometer, — ^The  paths  of  ten  areas  of  low  barometer  are  charted  for  the 
month  of  December,  1881.  Six  of  these  can  only  be  charted  approximately.  In  all  the 
others  the  center  passed  within  the  limits  of  the  observation  offices  of  the  Signal  Corps. 

No.  I. — Is  a  continuation  of  No.  XVI,  described  in  the  November  Review.  Durii^ 
the  15th  it  moved  across  New  England  and  disappeared  over  the  Gulf  of  Saint  Law- 
rence accompanied  by  rain  in  New  England  and  the  Middle  Atlantic  States.  The  fol- 
lowing reports  furnished  through  the  co-operation  of  the  New  York  Henild  Weather  Serv- 
ice probably  indicate  the  presence  of  this  storm  during  its  passage  engtward  over  the 
ocean:  Steamship  Wisconsin,  4th,  in  48°  .T7'  N.,  37°  17^  WIJW.,  furious  gale,  heavy 
confused  sea.  6th,  in  47°  18'  N.,  42°  39'  W.,  WNW.,  strong  gale.  Steamship  City  of 
New  York,  4th,  in  48°  45'  N.,  40°  59'  W.,  strong  NW.  gale,  very  heavy  head  sea. 
Steamship  Servia,  3d,  in  46°  39'  N.,  39°  25'  W.,  violent  SW.  to  NW.  gales  and  heavy 
squalls;  4th,  in  44°  51'  N. ,  45°  12'  W. ,  NW.  squalls,  with  high  sea.  Steamship  Anchoria, 
3d,  morning,  in  48°  25'  N.;  42°  41'  W.,  29.20  to  29.60,  heavy  NW.  gale;  afternoon,  in 
48°  N.,  43°  20'  W.,  29.60  to  29.85,  heavy  westerly  gale.  4th,  in  47°  17'  N.,  44°  22'  W., 
29.89  to  29.94,  WNW.  and  NW.,  strong  gales  with  snow,  very  high  sea. 

No.  II. — ^Was  a  slight  depression,  whose  center  can  only  be  approximately  located 
during  the  4th.  Cloudy  weather  and  light  snow  prevailed  during  this  day  in  the  Lake 
region. 

No.  III. — This  area  first  appeared  in  western  Montana  on  the  night  of  the  4th.  It 
moved  eastward  during  the  5tii  and  6th,  causing  southerly  winds  as  &r  south  as  latitude 
40°  N.  and  accompanied  by  rain  or  snow.  On  the  7th  high  W.  and  N  W.  winds  prevailed 
over  the  Lake  region.  A  new  depression  appeared  in  the  northwest  on  this  date  as  the 
winds  backed  to  the  south.  By  the  morning  of  the  81 'i  the  center  had  moved  into  New 
Brunswick.  Cautionary  signals  ordered  for  this  storm  were  justified  by  velocities  rang- 
ing from  25  to  48  miles  i)er  hour.  The  following  reports  furnished  through  the  co-op- 
eration of  the  New  York  Herald  Weather  Service  indicate  the  presence  of  this  storm  as 
it  -paeaed  eastwani  over  the  ocean:  Steamship  Switzerland,  8th,  in  46°  49'  N.,  45°  48' 
W.,  29.75,  S.  to  W.,  force  4,  overcast  and  rain.  9th,  in  45°  50'  N.,  49°  57'  W.,  29.94, 
W.  and  NNW.,  strong  gales,  high  head  sea.  10th,  in  44°  42'  N.,  54°  14'  W.,  29.99, 
WSW.  to  NNE.,  strong  gales  with  snow. 

No.  IV. — Appeared  in  the  extreme  northwest  on  the  afternoon  of  the  7th,  and  moved 
slowly  eastward  with  very  little  precipitation  and  moderately  high  winds. 

No.  V. — Api)eared  in  Upper  Missouri  Valley  on  the  11th.  On  the  afternoon  of  the 
12th  the  center  was  west  of  Lake  Superior  near  Duluth,  and  by  midnight  had  moved 
southwest  into  Iowa.  It  then  moved  off  to  the  northeast  and  disappeared  on  the  night 
of  the  3d.  During  the  passage  of  this  Storm,  heavy  and  extensive  rains  occurred  in  New 
England,  the  Middle  Atlantic  States,  and  Lake  region,  and  high  winds  prevailed  in  the 
Lake  region  and  on  the  Atlantic  coast. 

No.  VI. — Appeared  in  the  extreme  northwest.  On  the  morning  of  the  15th  it  passed 
slowly  east^vard  without  rain  or  high  winds,  and  on  the  18th  disappeared  over  the  Cana- 
dian maritime  provinces.  The  pressure  fell  below  the  normal  at  a  few  of  the  most 
northern  stations  only,  and  as  it  remained  high  in  the  southern  portion  of  the  United 
States  a  mass  of  warm  and  dry  air  was  carried  far  north,  the  temperature  rising  from  10° 
to  25°  above  the  normal  at  stations  north  of  latitude  35°  N. 

No.  VII. — This  depression  passed  north  of  the  Lake  region  on  the  Idth  and  19th,  unat^ 
tended  by  marked  atmospheric  changes  in  the  United  States.  The  temperature  and 
pressure  both  remained  above  the  normal  at  all  stations  east  of  the  Kocky  Mountains 
and  fair  weather  generally  prevailed. 

No.  VIII. — ^This  area,  accompanied  by  heavy  rain,  moved  up  from  the  coast  of  Texas 
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during  the  19th,  and  on^he  momuig  of  the  20th  was  central  in  Arkansas.  By  the  next 
morning  it  had  moved  into  northern  Miasonrl  and  thence  passed  directly  east  and  was 
central  off  the  Atlantic  coast  on  the  morning  of  the  23d.  The  temperature  remained 
above  the  normal  and  heavy  rainfiills  occurred  in  all  directions  east  of  the  Mississippi. 
High  winds  prevailed  over  the  Lake  region  and  on  the  Atlantic  coast.  The  following 
re^Kfts,  foraged  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  in- 
dicate the  presence  of  this  storm  as  it  passed  eastward  over  the  ocean:  Steamship  New 
York,  22d,  in  38«*  14'  N.,  74*»  26^  W.,  30.22,  ESE.,  light  cross-sea,  increasing  gales  with 
light  rain;  23d,  in  36^  N.,  76*»  23'  W.,  29.80,  W8W.,  moderate  gale,  cloudy  weather; 
24th,  in  33*»  02'  N.,  78°  26'  W.,  30.31,  NNE.,  fresh,  dear,  and  fine  weather.  Steamship 
Gallia,  25th,  morning,  in  42**  N.  50**  47'  W. ,  29.75,  NW. ,  force  8,  high,  confused  sea,  squally 
with  rain  and  snow;  noon,  in  42*»  46'  N.,  51°  27'  W.,  29.75,  NW.,  force  8  to  9,  high  con- 
fused sea,  squally  with  ram  and  snow;  26th,  morning,  in  41°  53'  N.,  57°  28'  W.,  30.43, 
W.,  force  4,  dull,  cloudy  weather.  Steamship  P.  Caland,  23d,  in  44°  44'  N.,  55°  51' 
W.,  29.81,  SSW.,  force  5,  squally,  with  rain;  24th,  in  43°  28'  N.,  60°  16'  W.,  29.30, 
NE.,  force  9,  squally  with  rain;  25th,  in  41°  53'  N.,  63°39'  W.,  30.42  NW.,  force 4,  fine 
weather. 

No.  IX. — ^The  midnight  map  of  the  24th  indicated  a  storm  in  the  Gulf  of  Mexico. 
By  the  next  afternoon  its  center  was  located  near  Port  Eads.  From  this  point  its  path 
is  charted  until  the  center  had  passed  off  the  New  Jersey  coast  on  the  27th.  This  storm» 
was  accompanied  by  heavy  rain.  The  temperature  eveiywhere  remained  above  the  nor- 
mal. The  following  high  velocities  are  rei>orted:  Por^  Eads,  £.  52  miles;  Mobile,  SE. 
36;  Pensacola,  SE.  40;  Jacksonville,  SW.  27;  Smithville,  S.  40;  Macon,  SW.  46;  Hat- 
teras,  E.  28. 

No.  X. — ^This  area  entered  the  United  States  in  the  extreme  northwest  from  British 
America.  On  the  28th  passed  north  of  the  lAke  r^on  and  at  midnight  of  the  29th  was 
central  between  Oswego  and  Kingston.  It  then  passed  down  the  Saint  Lawrence  Val- 
ley and  disappeared  on  the  30th.  Rain  fell  in  the  Lake  region,  New  England,  and  the 
Middle  Atlfoitic  States,  and  snow  in  the  Lake  region.  After  the  center  had  passed  to 
the  eastward  the  barometer  fell  from  0.3  to  0.5  below  the  normal  in  the  Lake  region, 
and  from  0.5  to  1.28  inches  in  New  England  and  the  maritime  provinces  of  Canada. 
High  winds  prevailed  in  the  Lake  region  and  on  the  New  England  and  Middle  Atlantic 
coasts. 

INTBBNATIOSrAL   METBOBOLOOY. 

International  Charts  Nos.  IV  and  V  accompany  the  present  Review  for  December, 
1881.  The  former  is  published  for  October,  1879,  and  continues  the  series  of  this  chart 
commenced  in  January,  1877.  Owing  to  the  failure  of  receiving  the  October,  1679,  num- 
ber of  the  ^'Beobachtungen  auf  dem  Nordatlantischen  Ocean/'  kindly  ftmushed  this 
office  through  the  courtesy  of  Prof.  Dr.  G.  Neumayer,  Director  of  the  German  Marine 
Observatory,  Chart  No.  IV  is  not  as  complete  over  the  North  Atlantic  Ocean  as  in  pre- 
vious months.  Chart  No.  V  is  prepared  for  the  month  of  January,  1880,  and  continues 
the  series  of  this  chart  commenced  in  November,  1877. 

Chart  No.  IV  shows  the  mean  pressure,  temperature,  and  the  prevaUing  direction  of 
the  wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.  Greenwich  mean  time,  for  the  month 
of  October,  1879,  over  the  northern,  and  at  certain  isolated  stations  in  the  Southern 
Hemisphere.  The  most  decided  area  of  barometric  minima  for  the  present  month  covers 
the  southern  half  of  Greenland  and  extends  thence  eastward  between  the  parallels  of 
60^  and  70°  N.  over  northern  Scandinavia  and  northwestern  Russia.  A  second  area  of 
barometric  minima  covers  the  whole  of  British  ladia  and  a  portion  of  western  Russia, 
the  barometer  fiilling  below  29.90;  elsewhere  the  pressure  remains  30.00  or  above  except 
at  certain  isolated  stations.  Throughout  the  Northern  Hemisphere  north  of  50°  N.  the 
barometer  does  not  lall  with  r^^larity  as  the  latitude  increases,  except  between  the 
meridians  of  80°  E.  and  90°  W.,  and  a^ain  between  120°  and  160°  E.,  where  there  is  not 
only  a  noticeable  regularity  in  the  &11  northward^  but  also  the  presence  of  a  marked 
rapidity.  To  break  the  continuity  of  this  diminution  of  pressure  in  northern  latitudes, 
two  areas  of  high  pressure  push  northward,  one  between  the  meridians  of  80°  and  120° 
E.  and  the  other  between  90°  and  130°  W.  There  are  five  principal  areas  of  high  press- 
ure situated  as  follows:  30.25  in  southern  Siberia,  30.20  over  the  Azores,  30.20  in 
Tennessee  and  the  southern  x>ortion  of  the  Middle  Atlantic  States,  30.20  in  the 
Northern  Plateau,  and  30.  i^  in  central  Mexico.  There  is  a  marked  dimi- 
nution of  pressure  over  the  Atlantic  north  of  30°  N.  and  between  the  meridians 
of  30°  and  60°  W.  as  compared  with  September.  A  similar  change  has  taken  place  over 
southern  Russia.  The  extreme  mean  pressures  for  the  month  are  29.65  (lowest)  at 
Tromso  and  Stykkisholm,  and  30.27  (highest)  at  Mexico  and  Nertschinsk.  The  extreme 
monthly  range  of  mean  pressure  is  0.62  inch,  which  is  0.18  smaller  than  the  range  for 
October,  1877  and  1878,  the  range  being  the  same  (0.80  inch)  for  both  the  latter  years. 
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The  following  extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale, 
lowest,  York  Factoiy,  26®;  Nertochinsk^  29°;  Godthaab,  31;  Nikolaievskon  the  Amoor, 
33°:  Yeniseisk,  and  Viiginia  City,  35°;  Haporanda,  Tromso,  and  Fort  Garry,  37°;  Fort 
Boford,  38°;  Archangel,  39°;  Stykkisholm  and  Barnaul,  41°;  Moose  Factory,  43°;  highest, 
Deesa,87°;  Freetown,  85°;  Kunachee,84°;St.Thonias,83°;  Bridgetown  and  Paramaribo, 
82°;  Macao,  81°;  Nassau,  Navassa,  and  Biskra,  80°;  Fort  de  France,  79°.  The  prevailing 
direction  of  the  winds  over  the  United  States  was  northeast  to  southeast  south  of  par- 
allel 40°  N.,  and  east  of  100°  W. ;  north  of  the  above  parallel  and  east  of  the  same  merid- 
ian, southerly,  except  westerly  along  the  Atlantic  coast;  in  the  remaining  portion  of 
the  countiy  variable.  Over  Canada  and  in  the  maritime  provinces,  southwesterly.  In 
central  Mexico,  calms.  Over  the  Atlantic  Ocean,  northeasterly  from  the  European  coast 
westward  to  30°  W.,  and  fi?om  the  American  coast  eastward  to  60°  W.;  between  these 
meridians  the  directions  are  southeast,  southwest,  and  northwest.  ,  In  Europe  westerly 
over  the  British  Isles;  northwesterly  over  Scandinavia  and  thence  southward  to  piurallel 
40°  N.,  except  northeasterly  in  Italy  and  France;  south  of  40°  N.  variable,  and  in  Rus- 
sia southerly.  In  Hindostan,  frequent  calms  with  occasional  winds,  generally  from  the 
northwest.  Over  the  Japan  Islands  and  along  the  Asiatic  coast,  northeasterly.  Com- 
pared with  October,  1877  and  1878,  the  temperature  over  the  United  States  is  generally 
higher,  particularly  west  of  the  lOOIJi  meridian,  and  the  pressure  shows  a  marked  rise  in 
the  Atlantic  Coast  States  and  in  the  northern  Rocky  Mountain  and  Plateau  districts. 
Over  the  Atlantic  there  is  a  decided  rise  in  pressure  off  the  Middle  and  South  Atlantic 
coasts  and  in  the  vicinity  of  the  Azores.  The  changes  in  temperature  are  very  small  and 
the  tendency  north  of  parallel  50°  N.  is  a  fall.  In  the  various  countries  of  Europe  and 
Asia  the  following  changes  appear:  in  the  British  Isles  the  temperature  is  from  1°  to  5° 
higher  and  the  pressure  fix)m  0.18  to  0.4  inch  lower.  In  France  the  temperature  is 
slightly  lower  and  the  pressure  from  0.01  to  0.15  inch  higher.  In  Scandinavia  the  tem- 
perature is  slightly  lower  and  the  pressure  from  0.01  to  0.08  inch  higher.  In  Grermany 
the  temperature  shows  but  little  change,  while  the  pressure  is  from  0.01  to  0.17  inch 
higher.  In  Austria  and  Hnfigary  the  temperature  is  generally  lower  and  the  pressure 
generally  higher.  In  Italy  the  temperature  shows  but  little  change,  while  the  pressure 
is  generally  higher.  In  Spain  and  Portugal  the  temperature  is  slightly  lower  and  the 
pressure  is  from  0.01  to  0.08  inch  higher.  In  Algeria  the  temperature  is  from  1°  to  4° 
higher  and  the  pressure  shows  a  rise  of  0.01  to  0.(^  inch.  In  Russia  the  temperature  is 
generally  higher,  while  the  pressure  is  fVom  0.05  to  0.20  inch  lower.  In  British  India 
the  temperature  is  from  1°  to  4°  higher,  while  the  pressure  generally  shows  very  little 
change.  The  accomjMuiying  table  shows  the  deviations  in  temperature  and  barometer  at 
isolated  stations  for  the  month  of  October,  1879,  as  compared  vrith  the  means  of  the  past 
two  years: 

Comparative  thermometric  and  barometric  means,  vnlh  correaponding  deparlures. 


Stations. 


York  Factory 

OodthaAb 

Stykkisholm 

Tromao 

ThorshaTn 

Archangel 

Ekaterinburg 

Barnaul 

Teniseiak 

Nikolaicviik  on  the  Amoor 

Pekin 

Zi-Ka-Wei 

Tokci 

Tashkend 

Nnkuas 

Beirut 

HanritiuA 

Port  Napier , 

Gape  Town 

Free  Town 

Paramaribo 

Pnnchal 


22.1 
80. 2 
37.4 
37.6 
46.2 
88.1 
41.1 
87.6 
80.8 
84.6 
51.6 
08. 1 
57.6 
51.3 
95.8 
81.1 
75.6 
76.5 
68.8 
88.4 
80.7 
78.4 


26.1 
30.7 
41.4 
86.6 
45.7 
38.5 
44.8 
40.5 
85.1 
82.5 
51.4 
59.5 
56.5 
65.8 
61.2 
77.0 
78.9 
73.6 
66.6 
85.4 
82.1 
78.0 


Mean  barometer. 


I? 

OiH 

O 


29.96 
29.75 
29.60 
29.58 
29.58 
29.79 
90.12 
80.21 
80.09 


80.17 
80.17 
80.04 
80.81 
80.20 
29.90 
80.08 
29.84 

aao8 

29.98 
29.97 
80.10 


o 
ol 

O 

o 


80.08 
29.66 
29.75 
29.65 
29.87 
29.72 
80.10 
80.20 
80.24 


80.21 
80.20 
80.10 
80.15 
80.17 
29.99 
80.12 
29,90 
80.07 
29.92 
80.01 
80.10 


t 

0 

I 


-fo.oz 

-0.10 
).15 
).07 
,81 
-0.07 
-0.02 
-O.Ol 
+0.15 


— u. 


-1-0. 04 
--0.08 
--0.06 
-0.16 
-0.08 
-fO.09 
0.04 
.06 
.06 
0.01 
-f0.04 
Normal 


^. 
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Comparative  themumelric  and  baromeMc  fiutans,  with  correspimding  departures — Continued. 


StaUon. 


Ponta  Delgado 

Angm , 

Bridgetown 

Navaasa 

Medellin 

flan  .Tofl6  de  Coeto  Rica  .... 

Mexico 

Melbourne 

Hobart  Town 

San  Juan  de  Puerto  Rica. 

Nassau 

Havana 

Astrakhan 

Athens 

I^hore 

Tilliit 


Lagbouat 

Fort  de  France ... 

Yokohama 

Lisbon 

Madrid 

Cagliari 

Gibraltar 

Sandwick  Manse 
Malta 


Mean  tfemperature. 

Mean  barometer. 

•• 

IS 

tober, 
1879. 

Departure. 

1 

2& 

oSo 

• 

e 
1 

O 

O 

• 

O 

o 

1 

o 

o 

o 

69.2 

72.1 

+2.9 
--2.6 

30.09 

30.20 

+0.11 

66.1 

68.7 

30.07 

30.20 

--0.13 

83.0 

81.6 

-1.4 

29.92 

29.96 

--0.04 

81.9 

80.0 

-1.5 

29.92 

29.02 

Komi'l 

66.1 

69.2 
66.9 
90.9 

-0.9 
-0.8 
-6.0 

67.7 

...... ...... 

89.0 

30.15 

30.16 

+0.01 

54.8 

65.4 

+1.1 

30.01 

29.97 

-0.04 

51.^ 

56.0 

+5.0 

29.77 

29.78 

--0.01 

81.6 

79.9 

-1.7 

29.90 

29.96 

--0.08 

79.8 

80.2 

+04 

29.98 

30.00 

--0.Q2 

79.8 

79.0  , 

-0.3 

29.93 

29.92 

-0.01 

57.4 

59.7 

+2.8 

30.20 

30.14 

-0.06 

72.6 

69.8  1 

-2.8 

30.08 

30.02       -0.01 

81.7 

S2.  i 

+0.7 

29.81 

20.82       -0.112 

64.9 

67.8 

+2.4 

30.11 

30.07       -0.04 

72.3 

75.0 

+2.7 

30.10 

30.12       +0.02 

81.6 

79.2 

-2.4 

29.82 

20.98       +0.16 

59.8 

59.6 

-0.2 

29.97 

30.08 

+0.11 

67.8 

66.0 

-1.8 

30.07 

30.06 

-0.01 

65.9 

66.4  1 
70.7 

--0.5 
-0.4 

70.3 

29.99 

86.04" 

+O.05 

30.06 

80.00 

-0.06 

.    49.4 

48.2  , 

-1.2 

29.63 

80.01 

+0.88 

73.5 

72.1  ' 

-1.4 

30.00 

29.99 

-0.01 

Chart  No,  V. — This  chart  displays  the  tracings  of  the  probable  courses  of  22  of  the  prin- 
cipal storm  areas  of  the  Northern  Hemisphere  tor  the  month  of  January,  1880.  The  ap- 
proximate paths  of  progressive  movement  are  based  upon  daily  simultaneous  interna- 
tional observations  to  tne  namber  of  over  650,  besides  a  large  mass  of  irregular  data 
which  reaches  this  office  in  various  ways  from  the  logs  of  vessels  of  the  merchant  marine 
of  the  North  Atlantic  and  North  Pacific  Oceans.  Concerning  the  general  distribution  of 
the  x>aths  of  the  areas  of  barometric  minima  the  following  is  given:  fifteen  areas  traversed 
portions  of  the  United  States,  eight  of  which  came  from  the  Pacific  Ocean,  three  irom 
the  British  Possessions,  one  from  the  Gulf  of  Mexico,  and  one  a  continnation  of  area  No. 
XXXII  of  the  December,  1879,  chart.  Twelve  of  these  areas  reached  the  Atlantic 
Ocean,  five  of  which  crossed  the  same  to  the  mainland  of  northern  Europe  and  one  passed 
southeastward  from  Newfoundland  to  the  northwestern  coast  of  Africa.  Over  the  At* 
lantic  Ocean  one  area  appears  in  about  60®  N.,  20®  W.,  as  a,  continuation  of  area  No. 
XXX  of  the  December,  1879,  chart.  In  Europe  four  areas  first  appes^red  off  the  north- 
western coast  of  Norway  and  one  in  southwestern  Russia.  Off  the  Asiatic  coast  one  area 
passed  northeastward  south  of  the  Japan  Islan^.  Of  the  storms  in  North  America  the 
following  detailed  descriptions  are  given:  No.  I. — This  area  is  a  continuation  of  No. 
^XXIV  of  the  December,  1879,  chart.  Passing  rapidly  eastward  fh)m  the  Pacific  coast 
during  the  31st  of  December,  1879,  the  depression  was  central  in  Manitoba  on  the  fol- 
lowing day,  January  Ist,  1880.  Fort  Garry,  29.31,  a  fall  of  0.73  inch  in  past  twenty- 
four  hours,  8.,  clear;  Fort  Buford,  Montana,  29.20,  a  fiiJl  of  0.74  inch,  SW.,  clear;  Pem- 
bina, Dak.,  29.26,  a  fiJlof  0.76  inch,  8.  fair.  2d,  depression  central  over  northern  Oaa- 
ada  inclosed  by  the  isobar  of  29.60;  Moose  Factory,  James  Bay,  29.60,  a  fall  of  0.39  inch, 
wind  shifted  from  SW.  to  NW.,  with  stormy  weather.  During  the  day  the  depression 
passed  rapidly  eastward  to  the  Atlantic  Ocean,  combining  with  area  No.  II  on  the  3d. 
The  following  reports  from  Godthaab,  (rreenland,  indicate  the  influence  of  this  depression 
north  of  its  center:  2d,  29.41,  ENE.,  force 2,  cloudy;  3d,  29.17,  NE.,  force  4,  cloudy;  4th, 
29.36,  NW.,  force  4,  cloudy:  5th,  29.43.  N.,  foitje  4,  fair;  6th,  29.67,  NW.,  force  2,  cloudy. 
The  low  barometers  of  the  1  st  and  2d  at  Godthaab  were  due  to  the  influence  of  a  rea  No.  XXX 
of  the  December,  1879,  chart,  from  which  the  surrounding  pressure  had  not  completely  re- 
covered before  the  passage  of  areas Nos.  land  II.  No.  II. — ^Thisareais  charted  as  a  oon> 
tinuation  of  area  No.  XXXII  of  the  December,  1879,  chart.  -  On  the  Ist,  central  south- 
east of  Nova  Scotia,  followed  to  the  westward  over  New  England  and  in  the  Canadian  mari- 
time provinces  by  winds  shifting  to  northwesterly  with  rapidly  rising  pressure.  In  45°  N. , 
58°  W.,  29.67,  NE.,  force  6,  rain;  Sydney,  N.  S.,  29.72,  NE.,*^  heavy  snow;  Charlottetown, 
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29.76,  W.,  heavy  snow;  Saint  Pierre,  N.  F.,  29.72,  E.,  snow;  Little  Glace  Bay,  N.  S., 
29.64,  NE.,  heavy  snow;  in  40**  W  N.,  65°  06^  W.,  N.  S.J  and  NW.,  variable  winds,  oon- 
fiisedsea,  heavy  storm;  in  45°  3(K  N.,  50°  20^  W.,  SSW.  to  NNW.,  heavy  gale,  terrific 
squalls;  2d,  depression  central  in  about  50°  N. ,  40°  W. ;  in  46°  03'  N. ,  41°  42'  W. ,  29. 53, 
NW.,  force  7,  high  sea  and  rain;  in  49°  50'  N.,  30°  45'  W.,  29.19,  SW.,  force  9,  high  sea 
and  rain;  in  44°  N.,  65°  W.,  SW.  to  NW.,  severe  gales,  high  sea;  in  46°  29'N.,  39°39' W., 
SW.  toNW.,  hard  gales,  hailandrain,  high  confused  sea;  in  48°25'N.,  33°  45'  W.,  NW.  to 
SW.,  hard  gales,  high  croas-sea;  in  47°  N.,  26°  W.,  hurricane  from  SW.,  lost  boat  and 
davits;  in  49°  50^  N.,  27°  06'  W.,  WNW.  to  WSW.,  rain,  high  westerly  sea.     During 
the  3d  and  4th  the  depression  passed  northeastward  to  Iceland,  being  central  on  the  5th 
north  of  Stykkisholm.     The  following  observations  were  reported  from  this  station  dur, 
ing  the  approach  and  }>a88age  of  the  depression:  3d,  29.10,  SB.,  force  7;  4th,  28.91,  S.- 
force  6,  rain;  5th,  29.04,  SW.,  force  4,  snow;  6th,  29.77,  S.,  force  5,  ndn.     During  the 
6th  the  depression  entered  the  northwestern  coast  of  Norway;  Tromao,  29.54,  a  fall  of 
0.27  inch  in  past  twenty-four  hours,  SW.,  rain.    7th,  depression  central,  with  dimin- 
ished energy  over  Lapland;  Haparanda,  29.81,  a  rise  of  0.07  inch,  wind  shifted  to  west; 
Archangel,  29.67,  a  fall  of  0.31  inch,  S.,  cloudy.     During  the  day  the  course  of  the  de- 
pression changed  from  east  to  south,  and  on  the  morning  of  the   8th  iwas  central  be- 
tween the  Gulf  of  Finland  and  the  White  Sea.     St.  Petersburg,  29.59,  a  fall  of  0.21 
inch,  SSE.,  cloudy;  Archangel,  29.65,  a  fall  of  0.02  inch,  SE.,  cloudy;  Dorpat,  29.45,  a 
fall  of  5.53  inch,  SSW.,  cloudy.     Continuing  its  southerly  course  the  depression  was 
central  north  of  the  Black  Sea  on  the  9th.     Kieff,  29.63,  a  fall  of  0.37  inch,  N.,  snow; 
Nikolaiev,  29.52,  afallof  0.50  inch,  W.  45  miles,  snow;  Lugan,  29.62,  a  fall  of  0.28i]}ch, 
E.,  cloudy;  Astrakhan,  29.91,  a  fall  of  0.10  inch,  calm,  cloudy.     During  the  day  the 
course  of  the  depression  changed  to  the  east,  and  on  the  following  morning  it  was  cen- 
tral, with  diminished  energy,  between  the  Black  and  Caspian  Seas.     Kieff,  30.25,  a  rise 
of  0.62  inch,  NW.,  dear;  Nikolaiev,  30,17,  a  rise  of  0.65  inch,  NNW.,  clear;  Lugan, 
29.67,  a  rise  of  0.05  inch,  E.,  cloudy;  Astrakhan,  30.00,  a  rise  of  0.09  inch,  SE.,  cloudy. 
During  the  10th  and  11th,  the  depression  disappeared  over  Toorkistan  in  a  high  pressure 
area,  30.25.     No.  V. — This  area  entered  the  Pacific  coast  on  the  2d,  in  latitude  50^  N., 
accompanied  in  British  Columbia  by  easterly  gales  with  deet  and  snow,  and  to  the  south- 
ward, in  Washington  Territory  and  Oregon,  by  southeast  to  southwest  winds  and  rain. 
During  the  day  the  depression  moved  rapidly  eastward  to  the  Saskatchewan  Valley,  at- 
tended by  comparatively  light  precipitation.     3d,  central  in  Manitoba;  Fort  Garry, 
29.50,  a  fall  of  0.75  inch,  S.,  &ir;  Fort  Buford,  Montana,  29.39,  a  fall  of  0.26  inch,  W., 
cloudy.     Continuing  its  easterly  course,  the  depression  was  central  east  of  James 
Bay  on  the  4th;  Moose  Factory,  29.56,  a  rise  of  0.08  inch,  W.,  cloudy.     During  the  4th 
and  5th  the  course  of  the  depressioip,  as  indicated  upon  the  chart,  is  rather  doubtful, 
owing  to  the  lack  of  reports  f^om  the  region  nortli  of  50°  N.    The  following  report  from 
Saint  John's,  Newfoundland,  on  the  5th,  indicates  the  presence  of  this  depression  north 
of  Newfoundland  on  that  date;  barometer,  29.57,  a  fall  of  0.95  inch,  W.,  snow.     6th,  de- 
pression central  in  about  50°  N.,  40°  W. ;  in  45°  43'  N.,  45°  07'  W.,  SW.  to  NW.  and  N., 
moderate  gales,  squallsof  rain,  high  westerly  sea;  in  49°  18'  N. ,  37°  13'  W. ,  WNW. ,  strong 
gale,  high  westerly  sea;  in  43°  16'  N.,  51°  02'  W.,  NNW.,  heavy  gale,  high  westerly 
sea;  in  47°  24'  N.,  40°  38'  W.,  SW.  to  WNW.,  strong  gale,  very  high  sea;  in  48°  N., 
34°  W.,  E.  to  SW.  and  NW,  moderate,  increasing  to  strong  gales.     7th,  in  44°  29'  N., 
46°  47^  W.,  NNW.  and  W.,  strong  gale  vrith  violent  squalls  of  snow;  in  47°  26'  N.,  44° 
12'  W.,  N.,  strong  gale,  high  sea;  in  46°  22'  N.,  45°  40'  W.,  SW.  to  WNW.,  strong  gale, 
high  sea;  in  46°  26^ N.,  39^7'  W.,  NW.,  ftesh  gale,  very  high  sea;  in  49°  21'  N.,  27° 
58^  W.,  S.  to  j^W.  strong  sale,  vessel  hove  to  for  tiiree  hours.     During 'the  approach  and 
passage  of  this  storm  the  H>llowing  observations  were  reported  from  Stykkisholm,  Ice- 
land: eth,  29.77,  S.,  force  6,  rain;  7th,  29.37,  S.,  force  8,  rain;  8th,  29.74,  S.,  force  7, 
rain;  9th,  29.70,  SE.,  force  7,  cloudy.    The  following  observations  were  reported  from 
Godthaab,  Greenland:  5th,  29.43,  N.,  force' 4,  fair;  6th,  29.67,  NW.,  force  2,  cloudy; 
7th,  29.06,  NE.,  force  6,  fair;  8th,  29.15,  NNE.,  force  4,  fair;  9th,  29.69,  NNE.,  force  4, 
fair.     So  fiu*  as  can  be  judged  from  the  daily  charts,  the  atmospheric  conditions  at  God- 
thaab  Indicated  that  the  preponderating  influence  of  area  No.  V  began  on  the  5th,  while 
area  No.  II  was  central  north  of  Stykk^olm.     By  the  morning  of  the  10th,  with  con- 
siderably diminished  energy,  this  depression  had  reached  the  northern  coast  of  Norway. 
11th,  depression  probably  central  over  the  Arctic  Ocean  north  of  Lapland;  at  Haparanda 
the  barometer  rose  to  30.33,  with  southerly  winds,  but  fell  slightly  at  Tromso,  with  a 
sonthwest  wind.    12th,  central  east  of  the  White  Sea;  Archangel,  29.47,  a  fall  of  0.88 
inch,  winds  shifting  from  south  to  west,  with  snow.     During  the  day  the  depression  dis- 
appeared to  the  eastward.     No.  VII. — This  area  appeared  off  the  North  Pacific  coast  on 
the  4th,  attended  by  very  heavy  southeasterly  gales,  with  rain  and  snow  in  British  Co- 
umbio,  and  southerly  winds  with  rain  in  Oregon  and  Washington  Territory,  changing 
to  snow  in  the  northern  portion  of  the  latter  as  the  depression  passed  eastward.     5th, 
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central  in  the  Saskatchewan  Valley;  daring  the  day  moved  eastward  to  the  i^on  be- 
tween Lake  Superior  and  James  Bay,  where  it  was  central  on  the  following  morning. 
6th,  Moose  Factory,  29.50,  a  f&\\  of  1.12  inches,  SW.,  cloudy;  York  Factory,  30.12, arise 
of  but  0.01  inch,  wind  steady  from  the  NW.  since  the  4th.  Daring  the  6th,  this  depres- 
sion moved  rapidly  northeastward,  crossing  the  Labrador  Peninsula,  and  thence  reach- 
ing the  Atlantic  Ocean  at  the  entrance  of  Davis's  Straits,  where  it  was  jurobably  central 
on  the  morning  of  the  7th.  The  course  of  the  area  since  leaving  the  Province  of  Ontario 
is  quite  doubtful,  owing  to  the  lack  of  reports  from  this  portion  of  North  America,  but 
the  following  observations  reported  from  Godthaab  indicate  the  approach  of  the  depres- 
sion with  considerable  certainty:  6th,  29.67,  NW.,  Ibrce  2,  cloudy;  7th,  29.06,  NE.,  force 
6,  fair;  8th,  29.15,  NNE.,  force  4.  The  pressure  at  Godthaab  remained  very  low  from 
the  1st  to  the  12th  of  the  month,  owing  to  the  frequent  passage  of  areas  of  barometric 
minima  northeastward  between  Greenland  and  Iceland.  The  atmospheric  equilibrium 
had  not  time  to  recover  before  the  appearance  of  another  area  of  disturbance,  thus  ren- 
dering it  difficult  to  mark  the  interval  showing  the  particular  effect  of  each  sex>arate  de- 
pression. During  the  7th  this  depression  probably  moved  northeastward  and  combined 
with  area  No.  V,'  then  central  over  the  ocean  west  of  Iceland.  No.  VIII. — The  approach 
of  this  depression  on  the  North  Pacific  coast  followed  closely  the  disappearance  of  area 
No.  VII.  On  the  6th  the  winds  in  British  Columbia  shifted  rapidly  from  SW.  to  NE. 
and  N.,  accompanied  by  remarkably  heavy  snow,  at  some  places  reaching  a  depth  of  10 
feet,  causing  considerable  loss  of  proi)erty,  and  interrupting  all  communication .  Through- 
out Oregon  and  Washington  Territory,  southerly  winds  with  rain,  changing  to  snow  in 
the  former,  prevailed.  7th,  lowest  barometer  at  Olympia,  29.13,  or  0.82  inch  below  the 
normal.  Th«  winds  increased  from  brisk  to  high,  accompanied  by  heavy  precipitation. 
8th,  depression  central  in  Western  Dakota;  Virginia  City,  Mont.,  29.13,  a  fall  of  0.43 
inch.  SW.,  clear;  Fort  Buford,  29.25,  a  fall  of  0.61  inch,  c^m,  cloudy.  During  the  day 
the  depression  passed  southeastward  into  Minnesota,  being  central  on  the  9th  in  western 
Wisconsin;  La  Crosse,  29.42,  a  fall  of  0.53  inch,  W.,  light  rain;  Madison,  Wis.,  29.40,  a 
fall  of  0.60  inch,  S.,  dense  fog;  Marquette,  29.48,  a  fall  of  0.57  inch,  SE.,  light  rain. 
The  depression  moved  rapidly  northeastward  during  the  day  and  by  the  morning  of  the 
10th  became  central  in  the  Lower  Saint  Lawrence  Valley;  Farther  Point,  29.65,  a  fall 
of  0.79  inch,  NE.,  threatening;  Chatham,  29.83,  a  &11  of  0.81  inch,  calm,  foggy;  threat- 
ening weather  and  rain,  with  southeasterly  winds  and  fitUing  barometer,  prevailed 
throughout  the  Canadian  maritime  provinces.  11th,  depression  central  off  the  Banks  of 
Newfoundland.  Saint  John's,  Newfoundland,  29.83,  a  fall  of  0.73  inch,  W.,  fair. 
Throughout  the  Canadian  maritime  provinces  the  winds  shifted  to  west  and  northwest, 
-with  clear  or  fair  weather  and  rapidly  rising  barometer.  The  depression  now  changed 
its  course  to  the  southeast  and  moved  very  slowly  towards  the  Azores.  Its  dilatory 
movement,  as  indicated  upon  the  chxurt,  was  probably  due  to  the  persistent  high  press- 
ures which  prevailed  oif  the  coasts  of  France  and  Spain,  and  continued  without  relief 
until  the  21st.  From  the  2d  to  the  19th  the  pressure  over  the  Atlantic  in  the  vicinity  of 
the  Bermudas  remained  very  high,  ranging  from 30.30  to  30.60.  12th,  in  50°  N.  40°  W., 
29.29,  NE.,  force  4,  fair;  in  43°  N.,  57°  36^  W.,  N.,  stormy;  in  41°  15'  N.,  30°  20'  W,, 
29.81,  NW.,  force  2,  fair.  13th,  in  50°  26'  N.,  37°  W.,  NE.,  moderate  to  high  gales;  in 
41°  65'  N.,  28°  40'  W.,  29.71,  SSE.,  force  6,  rain;  in  48°  40'  N.,  47°  30'  W.,  29.95, 
NNE.,  force  5,  fair;  Ponta  Delgado,  29.99,  a  fall  of  0.27  inch,  wind  shifted  from  N.  2 
mUes  per  hour  to  SSW.  20  miles.  14th,  in  43°  55'  N.,  26°  26'  W.,  29.88,  SE.,  force  5, 
light  rain;  northeasterly  gales  prevailed  in  the  vicinity  of  50°  N.,  40°  W.;  in  48°  20'  N., 
51°  30'  W.,  29.71,  S.,  snow;  Ponta  Delgado,  29.99,  S.  41  miles,  cloudy.  15th,  in  44° 
45'  N.,  56°  W.,  NW.,  stormy,  very  high  sea,  extremely  cold;  m  47°  16'  N.,  52°  40'  W., 

29.86,  NNE.,  force  5,  cloudy;  Ponta  Delgado,  29.93.  S.  28  miles,  cloudy.  16th,  in  35° 
10'  N.,  46°  45'  W.,  29.92,  NW.,  force  6,  cloudy;  in  46°  35'  N.,  22°  10'  W.,  29.91,  E., 
force  5,  cloudy;  in  40°  52'  N.,  20°  29'  W.,  29.99,  S.,  force  4,  light  rain;  Ponta  Delude, 

29.87,  SW.  18  miles,  partly  cloudy.  17th,  in  36°  N.,  43°  05'  W.,  29.92,  NW.,  foitse  6, 
cloudy;  in  47°  30'  N.,  21°  30'  W.,  29.75,  E.,  force  6,  rain;  in  38°  50'  N.,  24°  42'  W\, 
29.68,  SSW.,  force  4,  cloudy;  Ponta  Delgado,  29.62,  S.  27  miles,  light  rain.  18th,  in 
36°  10'  N.,  39°  25'  W.,  29.69,  NW.,  force  7,  severe  squalls;  in  48°  50'  N.,  21°  30^  W., 
29.79,  E.,  force  8,  cloudy;  in  49°  51'  N.,  41°  49'  W.,  29.84,  N.,  force  5,  cloudy;  in  37« 
18'  N.,  28°  04'  W.,  29.54,  W.,  force  6,  high  sea,  cloudy;  Ponta  Delgado,  29.60,  SW.  35 
mUes,  partly  cloudy;  19th,  in  35°  20'  N.,  36°  30'  W.,  29.68,  NW.,  force  6,  light  show- 
ers; in  48°  25'  N.,  22°  25'  W.,  29.80  E.,  force  7,  cloudy;  in 45°  15'  N,,  17°  25' W.,  29.68, 
E.,  force  6,  cloudy;  in  35°  16'  N.,  31°  26'  W.,  29.45,  NW.,  force  7,  high  cross-sea, hea>T 
rain;  Ponta  Delgado,  29.39,  SSW.  11  mUes,  partly  cloudy.  20th,  in  35°  55'  N.,  33°  35' 
W.,  29.62,  NW.,  force  4,  cloudy;  in  47°  25'  N.,  22°  30'  W.,  29.62,  ENE.,  force  6,  rain; 
in  45°  15'  N.,  21°  W.,  29.58,  ESE.,  force  4,  cloudy;  Ponta  Delgado,  29.38,  W.  1  mile, 
fair;  Funchal,  29.84,afall  of  0.03 inch,  WSW.,  cloudy.  21st,  in48°05'  N.,  22°10' W., 
29.92,  ESE.,  force  3,  cloudy;  in  45°  10'  N.,  24°  05'  W.,  29.84,  E.,  force  4,  light  rain;  in 
36°  50'  N.,  30°  40'  W.,  29.80,  NNW.,  force  5,  cloudy;  in  28°  N.,  15°  30'  W.,  29.92, 
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SSE.,  foice  3;  Ponta  Delgado,  29.59,  calm;  Fnncbal,  29.82,  SSW.  cloudy.  22d,  in  3r» 
15'  N.,  28*»  50'  W.,  29.97,  NE.,  force  4,  cloudy;  in  28°  N.,  15°  30'  W.,  29.92,  SSE.,  force 
3;  Ponta  Delgado,  29.90,  NE.  4  miles,  light  rain;  Fnnchal,  29.84,  WSW.,  cloudy.  23d, 
Ponta  Delgado,  30.12,  NE.  3  miles,  fair;  Funchal,  29.95,  SW.,  fair.  24th,  Ponta  Del- 
gado, 30.30;  NE.  10  miles,  fair;  Funchal,  30.08,  SW.,  clear.  During  the  22d  and  23d 
the  depression  slowly  disappeared  off  the  northwestern  coast  of  Africa.  No.  IX. — The 
manner  of  approach  of  this  depression  on  the  North  Pacific  coast  resembled  that  of  the 
previous  areas,  Nos.  V,  VII,  and  VIII,  but  proved  to  be  by  far  the  most  severe.  Dur- 
ing the  9th,  whUe  the  depression  was  central  off  the  Oregon  coast,  violent  southeast  to 
southwest  gales  with  tremendous  sea  were  experienced  and  the  bait>meter  reached  a  min- 
imum of  28.20.  As  the  depression  passed  eastward  over  Oregon  the  barometer  fell  below 
29.00,  and  wind  velocities  of  from  50  to  80  miles  per  hour  were  recorded.  In  this  State 
the  destruction  of  property  was  very  great,  the  loss  being  variously  estimated  at  from 
$200,000  to  $400,000.  North  of  the  storm  center,  in  British  Colombia,  Washington  Ter- 
ritory, and  Montana,  northerly  gales  with  heavy  snow  prevailed,  while  to  the  southward, 
in  Idaho  and  the  northern  poi-tions  of  California  and  Nevada,  southerly  gales  with  rain 
prevailed.  The  fall  of  snow  accompanying  this  storm  was,  in  many  instances,  reported 
to  be  the  heaviest  ever  known.  10th,  depression  central  in  western  Dakota;  Fort  Buford, 
Dak.,  28.89,  a  foil  of  l.lSinches,  calm,  cloudy;  Bismarck,  29.14,  a  fall  of  0.90  inch,S£., 
cloudy;  North  Platte,  29.15,  a  fiill  of  0.59  inch,  SE.,  clear.  11th,  central  over  Lake 
Superior;  Marquette,  29.37,  a  fall  of  0.85  inch,  S.,  light  rain;  Escanaba,  29.38,  a  fall  of 
0.88  inch,  S.,  cloudy;  York  Factory,  29.28,  a  fall  of  0.77  inch,  W.,  snow;  Moose  Factory , 
29.76,  a  tall  of  0.52  inch,  S.,  cloudy.  12th,  probably  central  east  of  James  Bay,  disap- 
pearing during  the  day  to  the  eastward,  possibly  combining  with  area  No.  VII.  No.  X. — 
Following  the  passage  of  area  No.  IX  eastward  over  the  Lake  region,  this  depression 
formed  over  Texas  as  the  northerly  winds  of  an  approaching  high  area  swept  southward. 
12th,  depression  central  in  Mississippi,  with  slight  energy,  and  during  the  day  passed 
rapidly  northeastward  over  Tennessee  and  the  Ohio  Valley  to  the  Atlantic,  loth,  cen- 
tral over  the  ocean  east  of  the  Middle  Atlantic  c»ast;  in  40®  23'  N.,  70°  50'  W.,  NE. 
gales.  During  the  14th  the  depression  probably  merged  with  area  No.  VII,  then  central 
in  about  45°  N. ,  35°  W. ;  the  rapid  movement  of  this  area,  together  with  its  slight  energy, 
was  probably  due  to  the  swift  advance  from  the  northwest  of  an  area  of  high  pressure, 
30.40,  whiel),  by  the  morning  of  the  14th,  embraced  almost  the  entire  Atlantic  coast. 
No.  XII. — ^This  depression  appeared  off  the  coast  of  British  Columbia  on  the  12th.  South- 
easterly winds  increasing  to  ^es,  with  heavy  snow  prevailed  throughout  that  territory. 
Southerly  winds  with  rain,  changing  to  snow,  prevailed  in  Oregon  and  Washington  Ter- 
ritoiy.  At  New  Westminster  the  barometer  fell  to  29.36.  13th,  depression  central  in 
Montana;  Vii^inia  City,  29.44,  a  fall  of  0.36  inch,  SW.,  cloudy.  Heavy  gales  accom- 
jxinied  this  depression  in  the  Rocky  Mountain  regions;  Fort  Fetterman,  Wyo.,  W.  40  to 
59  miles  per  hour;  Cheyenne,  W.,  42;  Fort  Custer,  Mont.,  SW.,  28;  Pike's  Peak,  NW., 
50.  14th,  depression  central  north  of  Lake  Superior;  Marquette,  29.53,  a  fall  of  0.95 
inch,  SW.,  dear;  Moose  Factory,  29.66,  a  fall  of  0.70  inch,  S.,  cloudy;  York  Factory, 
29.88,  barometer  stationary,  S.,  snow.  During  the  day  the  depression  disappeared  north 
of  Camvda.  No.  XIII. — Tills  depression  probably  entered  the  coast  of  British  Columbia 
early  on  the  morning  of  the  14th,  ash6avy  southeasterly  gales  with  snow  were  reported 
fn)m  the  southern  portion  of  that  territory.  15th,  depression  central  in  the  Saskatche- 
wan Valley,  accompanied  by  southerly  winds  and  rain  or  snow  southward  over  Dakota 
and  Montana;  Fort  Buford,  29.16,  a  fall  of  1.02  inches,  SW.,  cloudy;  Fort  Garry,  29.60, 
a  fall  of  0.66  inch,  S.,  hazy.  16th,  depression  central,  with  diminished  en- 
ergy in  northern  Minnesota;  Saint  l?aul,  29.71,  a  fall  of  0.35  inch,  SE., 
cloudy.  During  the  day  the  depression  moved  slowly  northeastward  between 
Lake  Superior  and  James  Bay,  being  central  on  the  17th  north  of  Lake  Huron; 
Alpena,  29.70,  a  fall  of  0.10  inch,  SE.,  light  fog;  Marquette,  29.68,  a  fall  of  0.08 
inch,  NW.,  light  snow.  Tlie  course  of  the  depression  now  changed  to  the  southeast,  and 
hy  the  morning  of  the  18th  it  was  central  in  New  York.  Throughout  the  Saint  Law- 
Tcmie  Valley,  north  to  west  winds  with  threatening  weather  and  rain  prevailed;  pressure 
generally  below  29.90.  During  the  day  the  depression  passed  eastwanl  off  the  New 
England  coast  followed  by  winds  shilling  to  northwest  with  clear  or  clearing  weather, 
but  slowly  rising  barometer.  19th,  depression  central  south  of  Nova  Scotia,  accompanied 
in  the  Canadian  maritime  provinces  by  brisk  to  high  northerly  winds,  with  rain,  sleet, 
and  snow.  Little  Glace  Bay,  N.  S.,  ^.41,  a  fall  of  0.58  inch,  calm,  rain;  Halifax,  N. 
S.,  29.42,  a  fall  of  0.60  inch,  N.,  heavy  snow;  in  40°  28'  N.,  60°  50'  W.,  29.41,  SW., 
force  6,  light  rain;  in  41°  11'  N.,  66°  59'  W.,  29.67,  NNK,  force  5,  cloudy,  heavy  rain 
in  past  twenty-four  hours.  During  the  20th  and  21st  the  depression  remained  about  sta- 
tionary south  cf  Newfoundland.  I^nck  of  sufficient  ocean  data  on  these  two  dates  renders 
the  movement  of  the  area,  as  charted,  solnewhat  uncertain.  22<1,  depression  central  off 
the  Banks  of  Newfoundland;  Saint  Johns,  29.75,  a  fall  of  0.61  inch,  S.,  cloudy;  in  45° 
53'  N.,  52°  W.,  29.53,  W.,  force  5,  rain;  in  42°  49'  N.,  53°  18'  W.,  29.90,  NW.*,  foxxie  2, 
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dondy,  twelve  hours'  zain  in  past  twenty-four  hoois.  I>aring  this  day  and  the  follow- 
ing, the  depression  passed  northeastward  to  near  parallel  60^  N.,  where  on  the  24th  it 
was  central.  The  following  ohsenrations  were  reported  from  Stykkisholm,  Iceland,  dur- 
ing the  approach  and  passage  of  the  depwooion;  24th,  29.48,  a  fall  of  0.62  inch,  S., 
cloudy;  26th,  29.04,  8W.,  snow;  26th,  28.71,  W.,  snow;  27th,  28.84,  SW.,  snow;  28th, 
28.81,  SW.,  snow;  29th,  29.19,  W.,  snow.  From  the  25th'to  the  28th  the  depresmon 
appeared  to  remain  about  stationary  in  the  vicinity  of  Iceland,  owing  perhi^  to  the 
exceedingly  high  pressures,  30.30  to  30.60,  over  central  and  northern  Europe.  The  fol- 
lowing oDoervations  were  reported  from  Godthaab:  24th,  29.60,  ENE.,  doudy;  25th, 
29.24,  N.,  cloudy;  26th,  29.53,  N.,  snow;  27th,  29.76,  ENE.,  fidr.  29th,  depression 
central  off  the  northwestern  coast  of  Norway;  Tromso,  28.81,  a  fall  of  0.51  inch,  SW., 
cloudy;  Biono,  29.42,  a  fall  of  0.25  inch,  SW.,  dondy;  Hapanmda,  29.32,  a  fiJl  of  0.29 
inch,  W.,  cloudy.  During  this  day  and  the  following,  the  depression  disappeared  north 
of  Lapland.  No.  XIV. — ^This  depression  probably  entered  British  Columbia  from  the 
Pacific  Ocean  during  tlie  15th,  but  from  the  lack  of  sufficient  reports  its  course  cannot 
be  dearly  charted.  17th,  central  in  the  Sadcatchewan  Valley ;  Fort  Buford,  Dak. ,  29. 33, 
a  fall  of  0.09  inch,  B.,  fair;  Fort  Garry,  29.83,  a  rise  of  0.03  inch,  SE.,  doudy.  18th, 
central  in  northern  Minnesota,  lowest  barometer  (29.55)  still  at  Fort  Buford,  wind 
shifted  to  W.  Owing  to  the  rapid  advance  of  a  high  pressure  area  (30.40)  from  the 
Saskatchewan  Valley,  and  the  existence  of  another  high  area  (30.25)  in  the  Eastern 
Gulf,  the  depression  on  the  19th  formed  a  barometric  trough  reaching  from  the  Lower 
Lakes  southwestward  to  New  Mexico.  During  the  day  th&  elongat^  area  contracted 
and  became  central  as  a  small  depression  in  the  Ohio  Valley  on  the  20th,  lowest  barom- 
eter at  Indianapolis,  29.55,  a  fall  of  0.33  inch,  W.,  threatening.  By  morning  of  the  21st 
the  depression  had  passed  off  the  Middle  Atlantic  coast,  and  was  central  south  of  Nova 
Scotia.  Yarmouth,  29.39,  a  fall  of  0.57  inch,  SE.,  cloudy;  St.  John,  N.  B.,  29.55,  a 
fall  of  0.41  inch,  NE.,  snow;  Halifax,  29.64,  a  fiJl  of  0.29  inch,  E.,  heavy  rain;  in  41'' 
26^  N.,  60«  53^  W.,  29.72,  SSE.,  force  6;  Eastport,  Me.,  29.49,  a  feU  of  0.43  inch,  NK, 
sleet;  Portland,  Me.,  29.62,  a  fiJl  of  0.27  inch,  N.,  snow.  During  the  day  the  depres- 
sion passed  northeastward  and  combined  with  area  No.  XIII,  then  central  off  the  Banks 
of  Newfoundland.  No.  XIX. — ^This  depression  appeared  off  the  coast  of  British  Colum- 
bia on  the  24th,  and  passed  rapidly  eastward  over  that  territory,  and  thence  southeast- 
ward to  Montana,  where  it  was  central  on  the  morning  of  the  25th.  Virginia  City, 
29.09,  a  fall  of  0.37  inch,  SW.,  threatening;  Fort  Buford,  29.03, a fiJl  of  0.70  inch,  calm, 
doudy;  Bismarck,  29.42,  a  fiJl  of  0.50  inch,  S.,  doudy.  26th,  depression  central  in 
northern  Minnesota;  Duluth,  29.36,  a  fiJl  of  0.48  inch,  calm,  doudy;  Saint  Paul,  29.38, 
a  &M  of  0.38  inch,  S.,  cloudy.  During  the  day  the  depression  disappeared  over  north- 
em  Canada.  No.  XX. — This  depression,  probably  of  cydonic  origin,  first  appeared  over 
the  Caribbean  Sea,  northeast  of  the  Tucatui  Peninsula,  on  the  25th.  Along  the  northern 
and  eastern  Gulf  coasts  the  pressure  fell  steadily  from  the  23d,  winds  shifting  to  north- 
east with  occasional  rain.  Throughout  the  West  Indies,  north  of  pi^allel  20^  and  west 
of  the  70th  meridian,  the  pressure  fell  quite  generally  on  the  25th,  winds  shifting  from 
south  to  east  with  occasional  rain.  In  21<'  50^  N.,  74<'  05^  W.,  29.89,  a  fall  of  0.14  inch, 
in  past  twenty-four  hours,  E.,  force  4,  showery;  Nassau,  Bahamas,  29.94,  a  fall  of  0.06 
inch,  SE.,  doudy;  Havana,  Cuba,  29.87,  a  fall  of  0.06  inch,  SSE.,  dear;  Key  West, 
29.88,  a  fall  of  0.05  inch,  S.,  fair;  Punta  Rassa,  29.85,  a  fidl  of  0.11  inch,  NE.,  foggy. 
26th,  Key  West,  29.79,  S.,  threatening;  Havana,  29.80,  S.,  rain;  Punta  Raasa,  29.73, 
SE.,  light  rain.  During  the  day  the  depression  passed  northeastward  over  Florida,  and 
by  the  following  morning  was  central  off  the  South  Carolina  coast.  27th,  Charleston^ 
29.69,  a  fall  of  0.25  inch,  NE.,  doudy;  Wilmington,  29.77,  a  fall  of  0.24  inch,  E.,  light 
rain,  2.35  inches  in  past  twenty-four  hours.  Along  the  North  Carolina  coast  the  winds 
shifted  to  northeasterly  with  heavy  rain.  28th,  depression  oentoJ  near  40°  N.,  70°  W. 
Along  the  Middle  Atlantic  coast  the  winds  shifted  from  NE.  to  W.  and  NW.,  with  fill- 
ing barometer  and  rain.  In  38°  18^  N.,  73^  28^  W.,  29.75,  WNW.,  foroe  3,  foggy;  in 
34°  29^  N.,  72°  56^  W.,  29.95,  S.,  foroe  3,  light  rain.  This  storm  devdoped  but  dight 
energy  along  the  Atlantic  coast,  or  even  over  the  ocean,  so  far  as  can  be  judged  from  re- 
ports at  hand.  During  the  28th  the  depression  combined  with  area  No.  XXII,  then 
central  off  the  Banks  of  Newfoundland.  No.  XXII. — ^As  area  No.  XIX  passed  eastward 
over  the  Lake  region  on  the  26th,  a  slight  depression  formed  to  the  southward  in  Texas, 
which  by  the  following  morning  had  ^adually  devdoped  into  an  extensive  barometric 
trough,  reaching  from  Michigan  southwestward  to  New  Mexico.  During  the  day  the 
depression  moved  rapidly  northeastward  over  the  Ohio  Valley  and  Lower  Lake  r^on, 
and  by  the  morning  of  the  28th  was  central  in  northern  New  England.  On  this  day 
area  No.  XX  being  central  over  the  ocean  east  of  the  Middle  Atlantic  coast,  the  two  de- 
pressions wero  in  about  the  same  meridian  and  formed  a  barometric  trough  extending 
south  fh>m  Labrador  to  about  35°  N. ;  Chatham,  29.69,  a  fall  of  0.51  inch,  S.,  light  rain; 
Dalhousie,  N.  B.,  29.67,  a  fall  of  0.49  inch,  W.  doudy.  Rain,  with  a  fall  in  pressure  of 
from  0.20  to  0.50  inch  generally  prevailed  throughout  the  Canadian  maritime  provinces. 
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29tli,  after  oombining  with  area  No.  XX'the  depreBsion  became  central  off  the  Banks  of 
NewfoTmdland,  followed  over  the  maritime  proTinoes  by  winds  shifting  to  northwesterly 
with  clear  and  clearing  weather.    Saint  Johns,  Newfoundland,  29.56,  a  &11  of  0.63 
inch,  SW.,  cloudy;  in  48*'  15^  N.,  43**  19'  W.,  29.15,  WSW.,  foiee  7,  very  heavy  west- 
erly sea,  light  rain;  in  AXJP  36'  N.,  48**  4(KW.,  29.83,  SW.,  force  9,  very  heavy  westerly 
sea.    During  the  day  the  depression  moved  northeastward  between  the  parallels  of  50^ 
and  60^  N. ,  and  on  tiie  morning  of  the  30th  was  central  with  greatly  increased  eneigy  in 
about  60^  N.,  30^  W.    The  central  area  of  low  was  inclosed  by  the  isobar  of  28.40,  while 
the  isobar  of  29.80  passed  southeastward  fiorn  the  norUieastem  coast  of  Labrador  to 
about  37*'  N.,  40^  W.,  and  thence  northeastward  to  the  White  Sea,  embracing  30''  of 
latitude  and  about  90^  of  longitude.    Over  the  Canadian  maritime  provinces  the  press- 
ure rose  rapidly  from  0.30  to  0.70  indi  with  northwesterly  winds;  between  the  merid- 
ians of  20^  and  40^  W.  and  near  the  parallel  of  50^  N.  the  barometer  fell  to  29.20,  with 
westerly  winds:  over  the  northwestern  portion  of  the  British  Isles  the  pressure  fell  from 
0.10  to  0.25  incn,  with  southwesterly  winds  and  rain.    During  the  approach  and  passage 
of  the  depression  the  following  observations  were  reported  fh>m  Stykkisholm,  Iceland: 
29th,  29.19,  W.,  force  6,  snow;  30th,  28.34,  SE.,  force  10,  rain;  3l8t,  28.67,  SE.,  force 
4,  snow.    The  following  observations  were  reported  from  Godthaab,  Greenland:  28th, 
29.45,  ENE.,  force  4,  cloudy;  29th,  28.88,  NNE.,  force  4,  fair;  30th,  28.91,  NE.,  force 
8,  snow;  31st,  29.01,  NNE.,  force  4,  iliir.    No.  III. — Although  this  area,  as  indicated 
upon  the  chart,  first  appeared  over  the  ocean,  it  cannot  be  considered  as  developing 
there,  it  being  but  a  oontinnation  of  area  No.  ^^^  of  the  December,  1879,  chart.    Cen- 
tral morning  of  the  1st  in  about  60^  N.,  25^  W.,  thedepression  moved  rapidly  northeast- 
ward to  the  Norwegian  coast    On  this  day  the  central  area  of  low  was  inclosed  within 
the  isobar  of  28.40,  while  the  isobar  of  29.80  inclosed  the  whole  of  northern  Europe,  and 
thence  westward  over  the  ocean  north  of  parallel  50°  N.  to  the  meridian  of  40°  W.    The 
pressure  over  the  British  Isles  ran^^  from  29.00  to  29.90,  with  southwesterly  winds  in- 
creasing to  gales,  aooompanied  by  squalls  of  rain  or  snow,  with  occasional  hail.    The  fol- 
lowing observations  were  reported  from  Stykkisholm,  Iceland,  during  the  approach  and 
passage  of  the  depression:  1st,  28.39,  NE.,  force  6.  snow;  2d,  29.21,  N.,  force  8,  snow; 
3d,  29.10,  SE.,  force  8,  cloudy.    The  following  ooservations  were  reported  from  God- 
thaab, Greenland:  1st,  29.15,  ENE.,  force  2,  cloudy;  2d,  29.41,  ENE.,  force  4,  cloudy; 
3d,  29.17,  NNE.,  force  4,  cloudy.    2d,  depression  central  north  of  the  Shetland  Islands. 
Thorshavn,  28.62,  W.,  force  8,  rain  and  haU;  North  Unst,  28.97,  W..  force  6,  cloudy; 
Bergen,  29.30,  SW.  34  miles  per  hour,  sleeting;  Brono,  28.79,  SW.  27  miles,  cloudy; 
Christiana,  29.30,  WSW.,  doudy;  Tromso,  28.71,  SW.,  cloudy;  Haparanda,  29.11,  S., 
force  6,  snow;  Umea,  29.07,  S.,  force  8,  cloudy;  Hemoeand,  29.10,  S.,  force  6,  cloudy; 
3d,  depression  central  over  northern  Sweden;  Haparanda,  28.86,  SW.,  force  2,  cloudy; 
Umea,  28.98,  SW.,  force  2,  flkir;  HerndBand,  29.02,  SSW.,  force  2,  £ur;  Stockholm, 
29.24,  WSW.,  force  4,  light  rain;  Tromso,  28.6p.  NW.,  cloudy;  Bergen,  29.61,  NNW. 
28  miles,  sleet;  Brono,  29.07,  NNW.  27  miles,  ram;  Archangel,  29.18,  a  fall  of  0.66  inch, 
SSE.,  cloudy.    4th,  depression  slowly  filling  up  over  Lapland  with  clearing  weather  to 
the  westward  in  Scandinavia.    During  the  5th  and  6th  the  depression  gradually  disap- 
peared over  northern  Russia,  accompanied  by  southerly  winds  and  doudy  weather 
throughout  the  central  and  northern  portions  of  that  country.    Concerning  tiie  storms 
over  Europe  the  follovring  detailed  descriptions  are  given:  No.  IV. — On  the  1st  the  press- 
ure over  the  central  portion  of  southern  Russia  was  generally  below  29.80,  the  lowest 
barometer  being  repOTted  from  Nikolaiev,  29.67,  a  &kll  of  0.43  inch,  calm,  foggy;  Kieff, 
29.72,  a  fall  of  0.14  inch,  NW.,  doudy;  Lugan,  29.84,  a  rise  of  0.04  inch,  SE.,  cloudy. 
2d,  depression  moved  dowly  southeastward;  Kieff,  29,72,  N.,  cloudy;  Nikolaiev,  30.12, 
a  rise  of  0.45  inch,  NNW.,  doudy;  Lugan,  29.87,  calm,  doudy.    During  the  day  the 
depression  passed  southeastward  over  the  Black  Sea  and  on  the  3d  disappeared  over 
Turkey;  Beirut,  29.82,  a  fall  of  0.33  inch,  wind  shifted  from  SSW.  to  WNW.,  light 
rain  during  the  past  dght  hours.     No.  XL — This  depression  first  appeared  off  the  north- 
western coast  of  Norway  on  the  12th,  following  dosdy  the  disappearance  of  No.  V,  to 
the  eastward;  Tromso,  29.97,  NE.,  cloudy;  Brono,  30.21,  WSW.,  18  miles  X)er hour,  rain 
and  snow.     13th,  depression  central  over  Lapland  with  greatly  increased  energy ;  Tromso, 
29.21,  NNE.,  doudy;  Brono,  29.65,  NW.  22 miles,  doudy;  Haparanda,  29.40,  W.,  fair; 
Archangel,  ^.35,  W.,  doudy.     During  the  day  the  depression  changed  its  course  to  the 
southward,  and  by  the  morning  of  the  14th  was  central  near  the  Gulf  of  Finland ;  St.  Peters- 
burg, 29.20,  a  fall  of  0.55  inch,  S.,  doudy;  Dorpat,  29.27,  a  &11  of  0.63  inch,  SW.,  fair; 
Archangel,  29.22,  E.,  cloudy;  Haparanda,  29.38,  N.,  &ir;  Umea,  29.43,  N.,  fair.     During 
the  day  the  depression  passed  slowly  southeastward  over  the  Gulf  of  Finland,  and  by  the 
morning  of  the  15th  was  central  north  of  Moscow,  barometer  29.56,  S.,  &ir;  St.  Peters 
burg,  29.26,  NE.,  snow;  Dorpat,  29.34,  WNW.,  light  snow;   Archangel,  29.39,  ENE. 
fair;  Kosan,  29.87,  SSE.,  snow;  Krotkowo,  30.04,  S.,  snow.     16th,  depression  about sta 
tionary,  probably  owing  to  the  high  pressures  over  southeastern  Russia,  western  Siberia 
and  in  Toorkistan.    St.  Petersburg,  29.59,  NNW.,  snow;  Dorpat,  29.65,  W.,  ligihtsnow 
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Moscow,  29.73,  SW.,  cloudy;  Arcfaangel,  29.44,  SE.,  dondy;  Kaaan,  29.97,  S.,  dondy; 
Krotkowo,  30.23,  S.,  dondy.  17th,  depression  still  about  staticMiary  and  slowly  filling 
up;  pressure  rapidly  increasing  over  western  Russia.  Ekaterinburg,  30.39,  calm;  Krot- 
kowo, 30.27,  S.,  cloudy;  Kasan,  30.13,  S.,  snow;  Ardiangd,  29.74,  ESE.,  doudy;  St. 
Petersburg,  29.74,  SW.,  fair;  Dorpat,  29.76,  SK,  light  snow;  Moscow,  29.92,  a,  doudy. 
By  morning  of  the  18th,  the  depression  had  entirely  fiUed  up  over  northern  Russia,  the 
isobar  of  30.20  replacing  that  of  29.80  on  the  previous  day.  No.  XV. — ^This  depression 
appeared  suddenly  off  the  northwestern  coast  of  Norway  on  the  morning  of  the  19th. 
Tromso,  29.48,  a  hU  of  0.50  inch,  NE.,  doudy;  Haparanda,  29.88,  a  &11  of  0.18  inch, 
S£.,  snoW;  Brono,  29.71,  a  fiill  of  0.44  inch,  SW.  27  miles  per  hour,  doudy.  Over  the 
southern  portion  of  Scandinavia  the  barometer  ranged  from  30.15  to  30.35,  with  variable 
winds.  During  the  day  the  depression  moved  southeastward,  and  by  morning  of  the 
20th  wascentral  over  the  Baltic.  Wisby,  29.80,  a  fall  of  0.31  inch,  NliW.,  snow;  Uniea, 
29.82,  a  fall  of  0.18  inch,  NE.,  doudy;  southerly  winds  with  doudy  and  partly  doudy 
weather  and  slowly  falling  barometer  prevailed  over  northwestern  Russia.  Along  the 
Norw^ian  coast  the  pressure  ranged  from  30.10  to  30.21,  vidth  northwesterly  winds. 
During  the  day  the  depression  passed  slowly  southeastward  over  the  Baltic,  and  on  the 
2l8t  disappeared  under  the  influence  of  a  high-pressure  area  in  western  Russia.  No. 
XVII. — Tiie  approach  of  this  depression  off  the  northwestern  coast  of  Norway  dosely  re- 
sembled in  its  suddenness  that  of  area  No.  XV.  21st,  Tromso,  29.53,  a  fall  of  0.44  indi, 
8W.,  cloudy;  Brono,  29.85,  a  fall  of  0.29  inch,  SW.,  cloudy;  Haparanda,  30.13,  a  rise  of 
0.23  inch,  S£.,  doudy;  Archangel,  30.32,  a  rise  of  0.18  inch,  ESE.,  fair.  22d,  depres- 
sion central  near  the  White  Sea;  Archangel,  29.92,  a  fall  of  0.40  inch,  ESK,  doudy;  St. 
Petersburg,  30.02,  a  fall  of  0.21  inch,  NW.,  clear;  Moscow,  29.85,  a  fall  of  0.18  inch, 
E.,  doudy;  Easan,  29.96,  a  fall  of  0.30  inch.  During  the  23d,  th^  depression  dis^>- 
peared  over  eastern  Russia  under  the  influence  of  a  high-pressure  area,.  30.40.  No. 
XVIII. — ^This  depression  first  appeared  north  of  Iceland  on  the  22d,  as  indicated  by  ihe 
barometer  at  Stykkisholm,  whidi  during  the  past  twenty-four  hours  had  fidlen  0.63  inch, 
vrind  shifted  from  southeast  to  southwest.  23d,  depression  central  off  the  northwestern 
coast  of  Norway.  Stykkisholm,  30.10,  a  rise  of  0..^  inch,  W.,  force  6,  doudy;  Tromso, 
28.98,  a  fall  of  0.99  inch,  SW.  34  miles  per  hour,  cloudy;  Brono,  29.56,  a  fall  of  0.65 
inch,  SW.  36  miles,  cloudy;  Haparanda,  29.68,  a  fall  of  0.42  inch,  S.,  fair;  Umea,  29.80, 
a  fall  of  0.37  inch,  SW.,  cloudy.  24th,  depression  central  over  Lapland,  followed  to  the 
westward  in  Norway  by  winds  shifting  to  northwesterly  with  rising  barometer  and 
snow;  Haparanda,  29.40,  NW.,  clear;  Umea,  29.63,  NW.,  clear;  St.  Petersburg,  29.55, 
a  fall  of  0.52  inch,  SSE.,  light  snow;  Dorpat,  29.60,  a  fidl  of  0.56  inch,  WSW.,  snow; 
Arehangel,  29.57,  a  fall  of  0.29  inch,  SE.,  doudy;  Moscow,  30.09,  a  &11  of  0.14  inch,  S., 
fair.  25th,  depression  central  in  northern  Russia;  lowest  barometer  at  Kasan,  29.65,  a 
fall  of  0.46  inch,  W.,  dear;  Krotkowo,  29.80,  a  fall  of  0.29  inch,  W.,  dear;  Moscow, 
29.96,  a  fall  of  0.13  inch,  S.  &ir;  Archangel,  29.89,  a  rise  of  0.32  inch,  SE.,  doudy; 
Ekaterinburg,  29.94,  a  fiUl  of  0.34  inch,  ENE.,  doudy.  26th,  depression  disappeared 
in  western  Si  beria  under  the  influence  of  a  high  pressure  area,  30. 30.  Concerning  storms 
off  the  Asiatic  coast,  but  one  has  been  traced  fbr  the  present  month.  There  may  have 
been  others,  and  doubtless  were,  but  insufficient  data  prevents  the  charting  of  any  ad- 
ditional tracks.  No.  yi. — ^This  depression  first  appeared  south -of  the  Island  of  Kinsin 
on  the  2d;  Nagasaki,  29.94,  a  fiill  of  D.12  inch,  NNE.,  dear,  6.35  m.m.  rainfall  in  past 
twenty-fdur  hours;  Hiroshima,  29.95,  a  fidl  of  0.08  indi,  NNE.,  doudy,  6.91  m.m.  rain- 
fall in  past  twenty-four  hours;  Wakayama,  29.83,  a  fidl  of  0.21  inch,  raining,  14.91 
m.m.  rainfall  in  past  twenty-four  hours;  Tokd,  29.95,  a  rise  of  0.05  inch,  N.,  raining, 
17.78  m.m.  rainfall  in  past  twenty-four  hours.  3d,  depression  central  southeast  of  the 
Island  of  Nippon;  Tokei,  29.68,  NW.,  foggy;  Wakayama,  29.87,  NW.,fiiir;  Hiroshima, 
29.91,  WNW.,  dear;  Nagasaki,  30.01,  W.,  fair;  in  32*»  04^  N.,  133*»  30^  E.,  force  3  to  5, 
high  NW.  sea,  hailing.  4th,  depression  disappeared  to  the  eastward  over  the  ocean;  To- 
kei, 29.71,  a  rise  of  0.03  inch,  NW.,  clear;  Wakayama,  29.94,  a  rise  of  0.07  inch,  W., 
raining;  in  31°  N.,  130°  53^  E.,  WNW.,  force  4,  high  westerly  sea,  raining. 

TEMPEBAT0BE  OF  TUB  AIB. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  December,  1881,  is  exhibited  by  lines  of  equal  thermometric  mean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  right- 
hand  comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month  through- 
out the  various  districts,  as  deduced  principally  from  observations  taken  at  Signal  Serv- 
ice stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month, 
and  the  departures  of  such  means  from  the  average  for  many  years.  The  mean  temper- 
ature of  the  month  is  remarkably  high,  the  thermometric  values  being  everywhere  above 
the  normal,  except  in  California.  The  region  of  greatest  excess  embraces  the  Upper  Mis- 
sissippi and  Missouri  Valleys,  Minnesota,  and  the  Lakes,  the  departures  fxora  the  nor- 
mal ranging  fix>m  9°.l  to  13°.  1.     The  small  area  of  deficiency  for  the  present  month 
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oocapies  central  California,  with  a  departore  from  the  normal  of  1^.2.  Southern  Califor> 
nia  reports  a  normal  condition.  Aa  a  means  of  interesting  comparison,  the  following 
maximnm  departures  from  the  normal  are  given  for  each  year  since  1873,  together  with 
the  corresponding  districts:  1874,  -f-5**.2  Lower  Missouri  Valley  and  — 4®. 7  St.  Lawrence 
Valley;  1875,  -f-10°.9  Lower  Missouri  Valley,  -|-10°.2  Upper  Mississippi  Valley  and 
-|-9®.0  Ohio  Valley,  Tennessee,  and  Minnesota;  1876,  — 8®. 7  Upper  Mississippi  Valley 
and  — «*>.0  Ohio  Valley  and  Tennessee;  1877,  -|-20°.2  Minnesota  and  +17*'.l  Upper  Mis- 
sissippi Valley;  1878,  —4®, 4  Lower  Missouri  Valley  and  —4°. 2  Ohio  Valley  and  Ten- 
nessee; 1879,  — 18*'.5  Red  River  of  the  North  Valley  and— 12°.4  Missouri  Valley;  1880, 
^^.9  Missouri  Valley  and  — 6®.0  Ohio  Valley  and  Tennessee. 

Deviationa  from  mean  iempertUurea. — Under  this  heading  departures  exhibited  by  re- 
ports fro^  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
temperatures  on  the  right-hand 
side  of  Chart  No.  U.     The  fol- 
lowing items  of  importance  in 
connection  with  this  subject  are 
reported  by  voluntary  observers: 
Illinois:  Riley,  mean  temperature 
9^.2  above  the  mean  of  the  past 
nineteen  years;    higher  mean 
temperatures  occurred  in  1876 
and  1877.     Mean  temi>eiatnre 
for  the  year  1881,  45^.6  or  0^.7 
above  the  annual  mean  for  the 
past  eighteen  years;  the  years 
1863,  1870, 1877,  and  1880  were 
warmer,  while  the  mean  of  1871 
coincided  with  that  of  the  pres- 
ent year;  maximum  temperature 
of   the    year,  97°,   August    5; 
minimum  — ^25°,   January    14, 
giving  a  yearly  range  of  122°. 
Kanms:  Lawrence,  the  follow- 
ing interesting  summary  is  fur- 
nished by  Prof  F.  H.  Snow  of 
the  State  University:  Mean  tem- 
perature 11°.4  above  the  average 
of  the  past  thirteen  years;  with 
theexception  of  December,  1877, 
December,  1881,  was  the  warmest 
since  1868.     Mean  temperature 
for  the  year  1881,  54°.65  or  1°.31 
above  the  annual  mean  of  the 
past  thirteen  years;  maximum 
temperature  of  the  year,  104°, 
occurred  on  August  11  and  25; 
minimum,  — 8°,  occurred  on9an- 
uaiy  9,   giving  a  yearly  range 
of  112°.     Mean  temperature  of 
the  year  at  7  a.  m.,  48°.87;  2  p. 
m.,    63°.52;   9    p.    m.,    53°.12. 
Mean  temperature  of  the  vrinter 
months,  29°.16  or  0°.92  below 
the  average  of  the  past  thirteen 
years;    of  the  spring   months, 
53°.  27  or  0°.74  above  the  aver- 
age;   of  the   summer   months, 
79°. 41  or  3°.02  above  the  aver- 
age, and  of  the  autumn  months, 
56°.76  or  3°.86  above  the  aver- 
age.    The  coldest  month  of  the 
year  was  January,  mean  tem-  ^ 
perature   21°.60;    the   warmest 
month  of  the  year  was  August, 

mean  temperature  81°,23.     The        ^»  Ce  Co  ^  i(^ 

coldest  week  was  from  January        ^  *^  ^  ^  ^ 

8  to  14,  mean  temperature  14°.  45  warmest  week  was  from  July  5  to  11,  mean  temperature 
85°. 09.  The  coldest  day  was  January  9,  mean  temperature  — 1°.5;  warmest  day 
waa  Augnst  17,  mean  temperature  89°.  7.     The  temperature  fell  below  zero  6  times 
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and  reached  or  exceeded  100°  14  times  dnriiig  the  year.  Tales  Center,  mean  tem 
peratnre  12^.3  above  the  average  of  the  post  two  years.  Wellington,  mean  tempera- 
ture 38^.4  or  5^.8  above  the  mean  of  the  pest  three  years.  Maine:  Gardiner,  mean  tem- 
peratnre  31^.61  or  9°. 31  above  the  mean  of  the  past  forty-five  years;  the  warmest  Decem- 
ber previous  to  that  of  1881  occurred  in  1877,  mean  29^.50;  next  wannest  occurred  1847, 
mean  28^.65.  Ihizing  the  past  forty-five  years  there  has  been  but  three  Decembers  when 
the  minimum  temperature  was  above  zero.  Maryland:  Fallston,  mean  temperature 
39°.  94  or  7°.  38  above  the  average  of  the  past  ten  years.  Sandy  Springs,  mean  temperature 
considerably  above  the  average  of  the  past  fiiteen  years.  Michigan:  Thomville,  mean 
temperature  considerably  above  the  average.  Missouri:  Saint  Louis. — ^The  following  re- 
port is  furnished  by  Jkir.  D.  B.  Kribben:  mean  temperature  41°.07  or  7°.87  above  the 
normal.  Mean  temperature  for  the  year,  56°. 06  or  0°.66  above  the  normal.  Maximnm 
temperature  for  the  year,  104°.9,  occurred  on  August  12;  minimum  temperature,  9°.4 
on  January  14.  Saint  Louis,  Missouri  Weather  Service  reports  mean  temperature 
41°.70  or  8°. 50  above  the  average  of  the  past  forty-four  years;  the  mean  temperature  of 
December,  1881,  has  been  exoe^ed  but  twice  in  the  past  forty-four  years,  viz,  in  1875, 
mean,  41°.9,  and  in  1877,  mean  46°. 7.  Montana:  Blackfeet  Agency,  mean  temperature 
considerably  above  the  average;  month  unusually  mild.  New  Hampskire:  Contoooook- 
ville,  mean  temperature,  33°.  8,  or  nearly  10°  above  the  average  of  the  past  ten 
years;  in  some  parts  of  this  portion  of  the  State  it  is  reported  to  be  the  wannest  Decem- 
ber for  the  past  twenty-five  years.  New  Jersey:  Moorestown,  mean  temperature  consid- 
erably above  the  average  of  the  })ast  eighteen  years  and  not  exceeded  or  even  equaled  by 
any  December  during  that  period.  Freehold,  mean  temperature  considerably  above  the 
average  of  the  past  seven  years.  New  York:  Waterburgh,  mean  temperature  34°. 5,  or 
8°.l  above  the  mean  of  the  past  ten  years;  with  the  exception  of  December,  1881,  that  of 
1877  was  the  warmest  during  that  period.  Ardenia,  mean  temperature  considerably 
above  the  average;  month  unusually  mild.  North  Volney,  mean  temperature  33°. 7  or 
8°. 9  above  the  mean  of  the  past  thirteen  years;  with  the  exception  of  December,  1681, 
that  of  1877  (mean  31°. 63)  was  the  warmest  during  that  period;  the  coldest  occurred 
in  1876,  mean  18°. 02.  The  mean  temperature  of  the  year  at  7  a.  m.  was  42°.  41;  at  2 
p.  m.,  53°.  40,  and  at  9  p.  m.,  44°.  54.  Yearly  range  of  temperature  112°.  The  average 
of  the  mean  annual  temperatures  for  the  past  twelve  years  is  45°.  31;  highest  annual 
mean,  47°.74,  occurred  in  1878;  lowest,  41°. 61,  occurred  1875.  Palermo,  mean  tempera- 
ture considerably  above  the  average  of  the  {wst  twenty-eight  years.  Mean  temperature 
of  the  year  44°. 40  or  0°.60  below  the  mean  of  the  past  twenty  years.  Hector,  mean  tem- 
perature considerably  above  the  average ;  month  unusually  warm  and  open.  Ohio:  Cleve- 
land, mean  temperature  38°.  1  or  7°.^  above  the  mean  of  the  past  twenty-seven  years; 
highest  monthly  mean  during  that  period,  40°. 51,  occurred  in  1877;  low^  20°. 99,  oc- 
curred in  1876.  Pennsylvania:  New  Castle,  mean  temperature  37°.9  or  7°.78  above  the 
mean  of  the  past  sixteen  years.  Dyberry,  mean  temperature  considerably  above  the 
average  of  the  past  twenty  years,  and  warmer  than  any  December  during  that  period, 


Table  of  maximum  a$id  minimum  temperatures  for  December ,  1881. 

Signal  Serrioe. 

United  States  Army  post  sar^ 
geona  or  voluntary  ohserren. 

State  or  Territory. 

Station. 

• 

i 

• 

a 

Station. 

• 

9 

• 

e 

s 

AlAbfvmA 

Mobile 

^75 

o 

■"'as' 

Aubnm 

0 

% 

Do 

Montgomery 

Arixona 

Florenoe  and  Tusoon 
Fort    Apache    and 

Presoott. 
Little  Rock 

82 

n>x«iiHm 

85 

Do 

13 
34 

ArkaniMM..... 

e9 

79 

Mount  Ida 

22 

Oalifomia 

X'OB  Angelefl....... ....... 

Indioand  Poway.... 
Summit 

82 

Do 

Oampo 

"is" 

18 

—11 

13 

12 

Colorado 

^ftmmmt^rv 

Denver  .„. 

67 
27 
58 
58 
64 

Do 

Pike's  Peak 

Conneotiout 

New  Haven 

Houthineton  

61 

8 

Do , 

New  London 

Dakota. 

Smith  ville^ 

Fort  Buford 

—25 

Do 

Fort  Buford 

—20 
22 

21 

Delaware 

Delaware  Break- 
water. 
Washinirton 

69 
70 

Difltrioi  of  Columbia 

Reoeiving  Reservoir. 
Fort  Brook,  Tampa... 
Fort  Barrancas 

73 

87 

18 

Florida 

Key  West 

Do 

PuntARAfWA.. 

83 
38 

15 

Do 

Pensacola 

GeoTsia^ 

Savannah 

77 

Forsyth 

78 

Do 

Auarusta ; 

29 

Idaho. 

Boisd  City 

54 

Do 

Eafirle  Rock...... 

—10 
"12" 

Ulinois 

Cairo 

67 

Elmira 

4 

Do 
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ToKe  offnaximum  and  minitnum  ieny^eraturea  for  December,  1881 — Continued. 


Signal  Service. 

United  States  Army  post  sur^ 
geons  or  voluntary  observen. 

State  or  Tenitoty. 

Station. 

• 

1 

• 

a 

Station. 

• 

• 

a 

Indiana 

Indianapolis 

'as 

\a 

Laoonia 

Wabash 

%6 

0 

Do 

14 

Indian  Territory.. 

Fort  Gibson 

78 

Do .'. 

Port  Supply 

18 

Iowa. 

Keokuk 

00 

Nora  Springs 

—10 

Do 

Dubuque 

8 
17 
17 
19 

Kanran..L.,.. , ^  ,  l. 

Dodge  City 

72 

Independence. 

78 

Do 

Leavenworth   

Topeka.. 

8 

Kentucky 

Louisville 

67 

77 

Bowling  Green 

66 

21 

New  Orleans 

Do 

Shreveport 

81 
0 

Maine. « 

Eastport 

62 

Cornish 

60 

Do 

Dexter 

— .8 

Maryland 

Baltimore 

71 

24 

Fallston 

74 

Do 

Great  Falls 

14 

Tif  n  mn  "finiH^ttaL 

Thatcher's  Island..... 
Detroit 

67 
60 

0 

Heath 

1 

Mi<»Mffan 

Fort  Brady 

67 

Do 

Kfl^anaha          ..^...... 

8 

20 
38 
16 

• 

MinniMOta......... 

SaitatPauL 

63 

Fort  Snelling 

62 

Do 

Saint  Vinoeut 

Mlflsinippi.. 

Vicksburgh 

76 
64 

«7 

67 

Fayette 

73 
70 

82 

Saint  Loms 

Sedalia  and  Pierce 

City. 
Oregon  and    Saint 

Louis. 

14 

M'nntana 

Fort  Benton. 

Do. 

New  Chicago 

16 

Omo-ba .,  

Lincoln 

Genoa 

60 

Do 

North  Platte 

60 
66 

9 

6 

Pioche 

Do 

Winnemucca 

7 

Golconda 

76 

Boca 

—10 

I^ew  HaittDffhire 

Mount  Washington.. 

41 

—21 

Contoooookville 

Grafton « 

Atco 

62 
"*70* 

—2 

New  Jersey 

Sandy  Hook 

09 

■ 

'*'l9* 

"**ii" 

Atlantic  City 

Somerville 

6 

NewMexioo 

LaMesilla. 

80 

Fort  Stanton 

70 

— 1 

Do 

Silver  City 

New  York 

New  York. 

66 

Madison  Barracks ... 

64 

—2 

Do 

Albany 

11 

North  Oaroiina. 

Wilmlnirton. 

78 

Weldon. ... ; 

74 

Sittyhawk « 

26 
•if 

Highlands 

12 

Ohio 

Cincinnati 

66 

Portsmouth ...« 

Bellefontaine 

73 

Cleveland  and  Co- 
lumbus. 
Portland 

18 

58 

FnrA  IT^i^miith, 

60 

— 1 

Do 

Umatilla 

21 

*   'l5* 
16 
S3 

Pennsylvania :.. 

Do 

Philadelphia 

60 

Bloomins:  Grove 

Pittsburgh 

Franklin 

10 

Newport 

60 
76 

70 

Aiken,  Columbia,  St 
Stateburg. 

66 

14 

Charleston 

28 

Tennemeei. ,..  . 

Memphis 

Knoxville 

Do 

28 

" •••••••••• 

Texan r, 

Edinburgh  and  Rio 

Grande. 
El  Paso  and  Fort 

EllioU. 
Salt  Lake  City 

88 

Fort  Brown 

87 

82 

Do 

18 
17 

Utah 

49 

Blue  Creek  and  Co- 
rinne. 

PmTnnntnrv 

60 

Do 

0 

Vermont 

BurUngton 

Cape  Henry 

66 
74 

4 
"'22* 

Woodstock 

62 

— -1 

Vinrinia. 

Wytheville 

12 

Do 

Lynchbui*gh 

Washington  Territory 

Dayton 

60 

""w 

54 
56 

Do ......Mf 

Colfax  and  Spokane.. 
Morgantown 

10 

22 

1 

11 

West  Virginia 

Helvetia 

60 
56 

16 

La  Crosse 

Neillsville 

—4 

Wyoming 

Cheyenne 

Forts  Bridger  and 
Washakie. 

— 0 

except  December,  1877.  Wellsboroiigh,  mean  temperature  considerably  above  the  aver- 
age of  the  past  twenty-five  years.  Vermont:  Woodstock,  mean  temperature  30°.  1  or  10°.  6 
above  the  mean  of  the  past  fourteen  years;  lowest  December  mean  occurred  in  1872,  and 
highest  in  1877.  Catawissa,  mean  temperature  considerably  above  the  average;  month 
very  pleasant.  Virffinia:  Wytheville,  mean  temperature  39°.  3  or  4°.  5  above  the  mean 
of  the  i)a8t  seventeen  years.  West  Virginia:  Helvetia,  mean  temperature  39°.  2  or  6°.  31 
above  the  mean  of  the  past  six  years.  Mean  temperature  for  the  year  50°. 71  or  0°.22 
below  the  mean  of  the  past  six  ycai-s. 
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Ranges  of  temperature  ai  Signal  Service  sUUians. — Monthly  ranges  in  general  varied  fiom 
40°  to  55°  over  the  country  east  of  the  Rocky  Moonioins,  and  from  35°  to  50°  v^estwaid 
to  the  Pacific  The  smaUest  ranges  are:  San  Francisco,  20°;  Key  West,  22°;  Lewiston, 
Idaho,  23°;  Grand  Haven,  28°;  PortUmd,  Oreg.,  29°;  Sacramento,  30°;  Port  Eads  and 
Galveston,  31°;  Salt  Lake  aty,  32°.  The  la^;est  are:  New  Chicago,  Mont,  76°;  Fort 
Bnford,  71;  Fort  Benton,  70°;  Bismarck,  68°;  Fort  Stevenson,  64°;  Smithville,  Dak., 
63°;  Mount  Washington,  61°.  The  daily  ranges  varied  in  the  different  districts  as  follows: 
New  England,  24°  at  Wood's  Holl  to  34°  at  Eastport  and  35°  on  sumput  of  Mount  Wash- 
ington; Middle  Atlantic  States,  21°  at  Cape  May  to  31°  at  Albany  and  35°  at  Phila- 
delphia; South  Athhntic  States,  21°  at  Jacksonville  and  Charleston  to  31°  at  Augusta, 
Smithville,  Wilmington,  and  Portsmouth;  Florida  Peninsula,  16°  at  Key  West  to  18°  at 
Cedar  Keys  and  Punta  Rassa;  East  Gulf  States,  20°atNewOrleansto29°atVickBburgh; 
WestGulf  States,  17°  at  Port  Eads  to  28°  at  Fort  Gibson  and  37°  at  Mason;  RioGrande  Val- 
ley, 28°  at  Brownsville  to  37°  at  Castrovilleand  45°  at  Uvalde;  Ohio  Valley  and  Tennessee, 
19°  at  ChampaigiS,  to  29°  at  Knoxville  and  30°  at  Nashville  and  Pittsburgh ;  Lower  Lake 
region,  25°  at  Toledo  to  29°  at  Erie  and  Rochester;  Upper  Lake  region,  16°  at  Grand 
Haven  to  26°  at  Alpena  and  33°  at  Duluth;  Upper  Mississippi  Valley,  22°  at  Madison  to 
28°  at  Keokuk  and  33°  at  Saint  Paul;  Missouri  Valley,  26°  at  Omaha  to  38°  at  Huron 
and  39°  at  Saint  Vincent;  Extreme  Northwest,  32°  at  Moorhead  to  40°  at  Bismarck  and 
Fort  Buford;  Southern  Slope,  28°  at  Henrietta  to  40°  at  Concho  and  43°  at  El  Paso  and 
Stockton;  Middle  Slope,  21°  at  Pike's  Peak  to  36°  at  Denver  and  39°  at  Fort  Elliott; 
Northern  Slope,  36°  at  Fort  Ke<^  to  41°  at  Cheyenne  and  43°  at  North  Phitte;  South- 
em  Plateau,  41°  at  SUver  City  and  Fort  Verde  to  49°  at  La  Mesilla;  Middle  Plateau,  18° 
at  Salt  Lake  City  to  30°  at  Winnemucca  and  36°  at  Pioche;  Northern  Phiteau,  17°  at 
Lewiston  to  29°  at  Umatilla  and  34°  at  Eagle  Rock;  South  Pacific  Coast  region,  30°  at 
San  Diego  to  35°  at  Visalia  and  52°  at  Campo;  Middle  Pacific  Coast  r^on,  10°  at  San 
Francisco  to  21°  at  Sacramento  and  30°  at  Red  Bluff;  North  Pacific  Coast  region,  14°  at 
Olympia  to  17°  at  Portland. 

Frosts. — In  the  various  districts  they  were  reported  on  the  following  dates:  New  En- 
gland, 2d,  3d,  5th  to  12th,  14th  to  25th,  28th,  31st;  Middle  AtUintic  States,  2d,  3d,  5th, 
6th,  8th  to  12th,  15th  to  21st,  23d  to  26th,  30th,  31st;  South  Atlantic  States,  6th  to 
13th,  15th  to  20th,  24th,  25th,  30th,  31st;  East  Gulf  States,  6th,  15th  to  18th,  22d  to 
24th,  27th,  30th,  31st;  West  Gulf  States,  1st,  15th,  16th,  17th,  21st,  22d,  24th,  26th, 
29th,  30th,  31st;  Rio  Grande  Valley,  15th,  16th,  17th,  21st,  22d,  25th,  26th,  28th,  30th, 
31st;  Ohio  Valley  and  Tennessee,  1st,  2d,  4th  to  11th,  14th  to  20th,  22d  to  26th,  29th 
to  31st;  Lower  Lake  region,  1st  to  12th,  14th  to  2l8t,  23d,  24th,  25tb)  30th,  3l8t;  Up- 
per Lake  region,  1st  to  31st;  Extreme  Northwest,  Ist  to  31st;  Upper  MisslSBippi  Valley, 
1st  to  20th,  22d  to  31st;  Missouri  Valley,  Ist,  2d,  4th  to  18th,  21st  to  31st;  Northern 
Slope,  Ist  to  31st;  Middle  Slope.  1st  to  5th,  7th  to  11th,  13th  to  15th,  18th  to  20th,  22d 
to  31st;  Southern  Slope,  1st,  5th,  14th,  15th,  16th,  20th  to  23d,  25th,  26th,  27th,  29th, 
30th;  Southern  Plateau,  1st  to  31st;  Middle  Plateau,  1st  to  31st;  Northern  Plateau,  Ist 
to  31st;  North  Pacific  Coast  region,  1st  to  5th,  8th  to  14th,  16th,  17th,  19th,  20th,  21st, 
23d,  24th,  25th,  27th,  28th;  Middle  Pacific  Coast  region,  2d,  3d,  5th,  11th,  13th,  14th, 
16th  t6  23d,  25th,  29th,  30th,  31st;  South  Pacific  Coast  region,  3d,  8th  to  11th,  13th, 
14th,  16th  to  26th,  30th,  31st. 

Ice. — Regarding  its  formation  in  northern  sections,  this  subject  is  considered  elsewhere  in 
the  Review  under  the  head  of  Ice  in  Rivers  and  Barbara.  The  following  are  exceptional 
cases  of  ice  ibrmation  in  the  southern  portions  of  the  country;  Visalia,  Cal.,  20th;  Fay- 
ette, Miss.,  16th,  30th;  Clarksville,  Tex.,  ice  formed  but  onoe  during  month;  Fort  Mc- 
Kavett,  Concho,  and  Stockton,  Tex.,  15th;  Denison,  Tex.,  21st;  Brackettville,  31st; 
Memphis,  5th,  16tb;  Cape  Lookout,  N.  C,  31st,  ponds  fixMsen. 

PBBCIPITATION. 

The  general  distribution  of  rainfiikll  for  the  month  of  December,  1881,  is  exhibited  upon 
Chart  No.  Ill  from  the  reports  of  oyer  500  stations.  From  the  table  in  the  leftrhand  comer 
of  the  chart  is  obtained  a  monthly  avera^  for  each  of  the  various  ^stricts,  determined  &om 
the  records  of  Signal  Service  stations  covering  a  period  of  several  years,  to  which  issub- 
joined  a  comparison  of  the  present  month  with  such  averages.  Upon  comparison  with 
the  chart,  the  tabulated  averages  show  a  general  deficiency  of  ramfall  throughout  the 
country  west  of  the  Mississippi,  with  the  laigest  departures  in  the  Pacific  CoMt  States. 
Throughout  the  area  of  deficiency  the  departures  range  from  0.06  inch  in  the  Southern 
Rocky  Mountain  Slox>e  to  1.83  inches  in  the  South  Pacific  Coast  region.  A  second  area 
of  deficiency,  but  compi|j:atively  small,  embraces  tfie  South  Atlantic  States  and  Florida 
Peninsula,  with  departures  ranging  from  0.4  inch  in  the  latter  to  0.99  inch  in  the  former. 
Throughout  the  remainder  of  the  United  States  the  rainfall  is  above  the  normal,  the 
departures  of  excess  ranging  firom  0.10  in  the  Upx>er  Lake  region  to  3.12  inches  in  the 
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Eastern  Galf  States.  As  a  means  of  interesting  oomparison,  the  following  maximum 
departores  firoin  the  average  precipitation  are  given  for  each  year  since  1872,  together 
with  the  corresponding  districts:  1873,  large  excess,  Ohio  Valley,  Tennessee  and  the 
Lower  Lake  region;  1874,  +2.00  inches,  Western  Gulf  States;  1875,  +2.65  inches, 
Western  Gulf  States,  and  +5.64  inches  in  the  North  Pacific  Coast  region;  1876,  3.00 
inches.  Eastern  Gnlf  States,  and — 4.00  inches  in  the  Pacific  Coast  regions;  1877,  — ^2.02 
inches,  New  England,  and  +2.05  inches  in  the  Eastern  Gulf  States;  1878,  +3.20  inches, 
Saint  Lawrence  YaUey,  and . — 3.65  inches  in  the  North  Pacific  Coast  region ;  1879,  +2.61 
inches,  Ohio  Valley,  and  +4.84  inches  in  Tennessee;  1880,  +5.02  inches,  North  Pacific 
Coast  region,  and  +7.25  inches  in  the  Middle  Pacific  Coast  region. 

Deviationsfrom  averctge  preeipiiaHon. — Under  this  heading  departures  exhibited  by  the 
reports  from  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  monthly 
rainfalls,  as  published  in  the  lower  left-hcmd  comer  of  Chart  No.  III.  The  following 
items  of  imfMrtance  in  connection  with  this  subject  are  reported  by  Xoluntaiy  Observ- 
ers: Illinois:  Riley,  monthly  rainfall,  0.80  inch  above  the  average  of  the  past  twenty 
years;  larger  rain&Us  were  reported  in  1863,  1866,  1873,  and  1877.  Annual  rainfiill 
47.22  inches,  or  13.83  inches  above  the  average  of  the  past  twenty  years  and  1.41  inches 
above  the  maxijnum  ansntd  rainf^  for  that  period  which  occurred  in  1868.  Of  the 
47.22  inchesof  precipitation  for  1881,  11. 42  inches  were  meltedsnow;  rain  fell  on  ninety- 
three  days  and  snow  on  forty-three  days.  Kansas:  Lawrence,  the  following  interesting 
record  is  fhmished  by  Prof.  F.  H.  Snow,  of  the  State  University:  Monthly  rainlkll  0.90 
inch,  or  0.84  inch  below  the  average  of  the  past  thirteen  years.  Annual  rainfall  for  the 
year  1881,  33.27  inches  or  1.56  inches  below  the  aveiage  of  the  past  thirteen  years. 
Either  rain  or  snow,  or  both,  fell  on  one  hundred  and  ten  days,  or  7  more  than  the  av- 
erage. The  entire  snowfikU  for  the  year  was  32.50  inches  or  12.06  inches  above  the  aver- 
age of  the  past  thirteen  years.  Tates  Center,  monthly  raintall)  0.71  inch  above  that  of 
1880,  and  0.50  inch  below  the  average  of  1879  and  1880.  Wellington,  monthly  rainfall, 
0.67  inch,  or  about  the  December  average  of  the  past  three  years.  Maine:  Gardiner, 
monthly  rainfall,  6.56  inches  or  2. 88  inches  above  the  average  of  the  past  forty-five  years; 
this  amount  has  been  exceeded  but  once,  viz,  in  1878,  when  the  December  raln&ll  meas- 
ured 7. 55  inches.  Maryland:  SandySprings,  monthly ndnfiill,  6.01  inches;  considerably 
above  the  average  of  the  past  fifteen  years.  Missouri:  Saint  Louis,  the  following  report 
is  furnished  by  Blr.  B.  D.  Kribben:  monthly  rainfidl,  1.56  inches  or  1.41  inches  b^ow 
the  normal.  Rainfidl  fbr  the  year,  32.22  inches  or  4.09  inches  below  the  normal.  Saint 
Louis,  Missouri  Weather  Service  reports,  monthly  rainfall  1.50  inches  or  1.47  inches  be- 
low the  avera^  of  the  past  forty-four  years.  New  Hampshire:  ContoocookviUe,  monthly 
rainfidl,  5.80  inches,  or  more  than  double  the  average  of  the  past  ten  years;  only  about 
one-fourth  of  the  average  amount  of  snow  fell.  New  Jersey:  Lambertville,  monthly 
rainfall  considerably  below  the  average;  rain&ll  for  the  year,  32.78  inches  or  9. 20 inches 
below  the  average  of  the  past  five  years.  New  York :  Waterburg,  monthly  rainMl.  5. 04, 
or  2. 31  inches  above  the  average  of  the  past  nine  years.  Ardenia,  monthly  rainfall  con- 
siderably above  the  average.  North  Volney,  monthly  rainfall,  5.80  inches  or  2.64  inches 
above  the  average  of  the  past  nine  years;  largest  monthly  rainfiJl  during  that  period, 
8.35  inches,  fell  iu  1878;  smallest,  1.80  inches,  fell  in  1875.  Rainfall  for  the  year,  33.27 
inches,  or  4.62  inches  below  the  average  of  the  past  eight  years;  the  largest  annual 
amount,  48.35  inches,  fell  in  1878,  and  tke  smallest^  31.20  indies,  fell  in  1875.  During 
the  year  1881,  rain  or  snow  fell  on  one  hundred  and  eighty-nine  days.  Palermo,  monthly 
rainfall  considerably  below  the  average;  rainfidl  for  tiie  year,  29.60  inches  or  5. 60  inches 
below  the  average  of  the  past  ten  years;  snowfall  for  the  year,  60.50.  Virginia:  Wythe- 
ville,  monthly  rainfall,  4.15  inches  or  1.15  inches  above  the  average  of  the  past  seven- 
teen years.  West  Virginia:  Helvetia,  monthly  rainfall,  8.81  inches  or  3.94  inches  above 
the  average  of  the  past  six  years.  Rainfidl  for  the  year,  56.53  inches  or  2.63  inches 
above  the  average  of  the  past  six  years. 

Special  heavy  rains. — 4th,  Red  Bluff,  Cal.,  J^gSLiaches.  13th,  Champaign,  111.,  3.21; 
Springfield,  111.,  3.33.  14th,  Mount  Washington,  3.03;  Montgomery,  Ala.,  2.93.  20th 
and  2l8t,  Fort  Barrancas,  Fla.,  5.23.  21st,  Pensacola,  Fla.,  2.95;  Montgomery,  Ala., 
3.45;  Chattanooga,  2.88;  Fort  Eads,  La.,  3.79.  22d,  Highlands,  N.  C,  2.52.  25th, 
Port  Eads,  La.,  3.83.    26th,  Highlands,  N.  C,  3.95. 

Largest  movdhly  rainfaUs^  including  meUed  snow, — ^Mount  Washington,  15.95  inches: 
Highlands,  N.  C,  14.29;  Alta,  Cal.,  13.60;  Fort  Stevens,  Oreg.,  13.47;  Fort  Canby, 
Wash,  11.55;  Port  Eads,  La.,  11.28;  Pensacola,  Fla.,  10.76;  Montgomery,  9.75; 
Wellsborough,  Pa.,  9.57;  Fort  Gaston,  Cal,  9.24;  Mobile,  9.15;  Summit,  Cal.,  9.05;  Vic- 
toria, B.  C,  8.98;  Olympia,  8.86;  Chattanooga,  8.83;  Helvetia,  W.  Va.,  8.81;  Cisco, 
Cal.,  8.76;  Champaign.  III.,  8.54;  Berryville,  Cal.,  8.25;  Colfax,  Cal.,  8.01;  Bainbridge 
Island,  Wash.,  8.00;  Paterson,  N.  J.,  7.87;  Atlanta,  7.53;  Halifax,  N.  S.,  7.24;  College 
Hill,  Ohio,  7.00:  Thatcher's  Island,. Mass.,  Northport,  Mich.,  Great  Falls,  Md.,  and 
Orono,  Me.,  6.88;  Forsyth,  Ga.,  6.85;  Albany,  Oreg.,  and  Oswego,  N.  Y.,  6.78;  Johns- 
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town,  N.  Y.,  6.71;  Woodstock,  N.  H.,  6.65;  PoitUmd,  Oreg.,  6.64;  New  Orleans,  6.62; 
Antrim,  N.  H.,  6.60;  Niles,  Mich.,  6.59;  Gardiner,  Me.,  6.56;  Murphy,  N.  C,  6.55; 
Erie,  6.44;  South  Lee,  Mass.,  6.41;  Dexter,  Me.,  6.40;  Flemington,  W.  Va.,  6.33;  Au- 
bom,  Ala.,  and  Ashland,  N.  H.,  6.30;  Kittyhawk,  N.  C,  6.29;  Sandusky,  6.27;  East- 
port,  6.25;  Lynchburg,  Va.,  and  Grafton,  N.  H.,  6.22;  Amherst,  Mass.,  6.15;  Washing- 
ton, D.  C,  6.12;  Bristol,  N.  H.,  6.06;Redding,  Gal.,  6.07;  Rising  Sun,  Ind.,  6.05;  Woroes- 
tor,  Mass.,  6.04;  Cooperstown*  N.  Y.,  6.02;  Sandy Springis,  Md.,  6.01;  Louisville,  6.00. 

Smallest  monthly  rainftdh,  including  mdied  mutw. — Col  ton,  Indio,  Kingsburgh,  Lemoore, 
Mammoth  Tank,  Tnhey's  Ranche,  and  White  Water,  Gal.,  Fort  Hale  and  Rapid  City, 
Dak.,  Casa  Granda,  Maricopa,  Pantaqo,  and  Wilcox,  Aris.,  and  Fort  Gibson  and  Den> 
ver,  none;  Delano  and  Mojave,  Cal.,  Fort  Totten,  and  Fort  Lincoln,  Dak.,  and  Deming, 
N.  Mex.,  trace;  Cheyenne,  and  Fort  Washakie,  Wyo.,  and  Fort  Wallace,  Kans.,  0.01 
inch;  Df»dwood,  Dak.,  0.02;  San  Simon,  Ariz.,  and  Fort  Shaw,  Mont,  0.04;  Tulare, 
Cal.,  and  Bismai«k  and  Huron,  Dak.,  0.06;  Fort  Benton,  Mont,  0.07;  'Fort  Assinni- 
boine,  Mont.,  and  Pioche,  Nev.,  0.08;  FortBuford,  Dak.,  0.09;  Yuma,  Ariz.,  Fort  Gar- 
land, Cal.,  Fort  Randall,  Dak.,  Fort  Keogh,  Mont.,  Tecoma,  Nev.,  and  Fort  Union,  N. 
Mex.,  0.10;  Yankton,  0.11;  Tehachapi,  Cal.,  0.12;  North  Platte,  0.13;  Florence,  Ariz., 
0.14;  Morristonand  Olivet,  Dak.,  and  Fort  Snelling,  Minn.',. 0.15;  Fresno  and  Sumner, 
Cal.,  0.16;  Fort  Stevenson,  Dak.,  and  Texas  Hill,  Ariz.,  0.18;  Goshen  and  Ravenna, 
Cal.,  and  Tucson,  Ariz.,  0.19;  Moorhead  and  Duluth,  Minn.,  and  Newhall,  GeJ., 
0.20;  Fort  Custer,  Mont.,  0.22;  Fort  Supply,  Ind.  T.,  0.23;  Campo,  Cal.,  0  24;  Saint 
Vincent,  Minn.,  and  Corinne  and  Ogden,  Utah,  0.25;  La  Crosse,  Wis.,  and  Fort  Elli- 
ott, Tex.,  0.26;  Visalia,  Cal.,  0.27;  Silver  City,  N.  Mex.,  0.28;  Camp  near  Presidio, 
Tex.,  0.29;  San  Diego  and  Keene,  Cal.,  0.30;  Fort  McDermott,  Nev.,  and  Borden  and 
San  Fernando,  Cal.,  0.32;  Prescott,  Ariz.,  0.33;  Rock  Creek,  Mont.,  and  Fort  Apache, 
Ariz.,  0.34;  Forts  Wingate  and  Stanton,  N.  Mex.,  and  Minneapolis,  Minn.,  0.35;  Fort 
Bridger,  Wyo.,  0.36;  Anaheim,  Cal.,  0.37;  Helena,  Mont.,  0.38;  Camp  Thomas,  Ariz., 
Pagosa  Spring,  Cal.,  Topeka,  Kan.,  Beowawe  and  Toang,  Nev.,  and  Blue  Creek  and 
Promontory,  Utah,  0.40;  San  Gorgonio,  Cal.,  0.42;  Northfield,  Minn.,  Umatilla,  Oreg., 
Browns,  Nev.,  and  Terrace,  Utah,  0.45;  Goloonda,  Nev.,  0.47;  Genoa,  Nebr.,  Fort  Lewis, 
Colo.,  and  Pembina,  Dak.,  0.50. 

Rainy  days. — The  number  varied  in  New  England  firom  12  to  26;  Middle  Atlantic 
States,  10  to  18;  South  Atiantic  States,  8  to  17;  Florida  Peninsula,  7  to  11;  East  Gulf 
States,  11  to  17;  West  Gulf  States,  6  to  17;  Rio  Grande  Valley,  4  to  11;  Ohio  VaUey  and 
Tennessee,  9  to  18;  Lower  Lake  region,  17  to  24;  Upper  Lake  r^on,  6  to  21;  Extreme 
Northwest,  3  to  10;  Upper  Mississippi  Valley,  9  to  14;  Missouri  Valley,  4  to  10;  North- 
em  Slope,  2  to  10;  Middle  Slope,  0  to  9;  Southern  Slope,  3  to  5;  Southern  Plateau,  2  to 
4;  Middle  Plateau,  2  to  9;  Northern  Plateau,  3  to  16;  North  Pacific  Coast  region,  22 
to  26;  Middle  Pacific  Coast  region,  12  to  14;  South  Pacific  Coast  region,  2  to  6. 

Cloudy  days, — The  number  varied  in  New  England  from  8  to  21 ;  Middle  Atlantic 
States,  7  to  15;  South  Atlantic  States,  6  to  13;  Florida  Peninsula,  4  to  7;  East  Gulf 
States,  8  to  15;  West  Gulf  States,  6  to  17;  Rio  Grande  Valley,  7  to  14;  Ohio  Valley  and 
Tennessee,  13  to  18;  Lower  Lake  r^on,  17  to  19;  tipper  Lake  region,  8  to  20;  Extreme 
Northwest,  1  to  5;  Upper  Mississippi  Valley,  4  to  12;  Missouri  Valley,  4  to  11;  North- 
em  Slope,  3  to  9;  Middle  Slope,  0  to  8;  Southern  Slope,  1  to  11 ;  Southern  Plateau,  2  to 
4;  Middle  Plateau,  7  to  10;  Northern  Plateau,  4  to  16;  North  Pacific  Coast  region,  16 
to  31;  Middle  Pacific  Coast  region,  6  to  10;  South  Pacific  Coast  region,  2  to  9. 

Larffi'st  monthly  snmrfalU, — Mount  Washington,  48.90  inches;  Summit,  Cal.,  43.00; 
Cisco,  Cal.,  34.00;  Berry  vale,  Cal.,  26.50;  Truckee,  Nev.,  20.50;  Boston,  19.20;  Emigrant 
Gap,  Cal.,  17.00;  South  Lee,  Mass.,  15.50;  Alta,  C^l.,  15.00;  Humboldt  and  Winne- 
mucx»,  Nev.,  12.00;  Boca  and  Pali^de,  Nev.,  and  Logan,  Iowa,  10.00;  Otega,  Nev., 
9.75;  Kelton,  Utah,  and  White  Plains,  N.  Y.,  9.00;  Fort  Missoula,  Mont.,  8.80;  Wells, 
Nev.,  8.50;  Alpena,  Mich.,  8.10;  Lunenburgh,  Vt.,  and  Eagle  Rock,  Idaho,  8.00;  Mar- 
quette, Mich.,  7.60;  Highhind,  N.  C,  7.50;  DeSoto,  Nebr.,  and  Carson  City,  Nev.,  6.50; 
Escanaba  and  Grand  llaven,  6.40;  Omaha,  6.30;  Halleck,  Nev.,  Dexter,  Me.,  North 
Volney,  N.  Y.,  and  Inde]iendence,  Iowa,  6.00. 

Snotp. — ^The  dates  on  which  snow  fellin  the  various  districts  are  as  follows;  New  Eng- 
land, Ist  to  oth,  7th  to  16th,  18th  to  25th,  27th,  29th,  30th,  3l8t;  Middle  Atlantic  States, 
3d  to  5th,  10th  to  12th,  14th,  15th,  23d,  24th,  28th,  30th,  31st;  South  AUantic  States, 
15th,  16th,  23d,  29th,  30th,  31st;  East  Gulf  States,  New  Orleans,  25th,  only  a  few  flakes; 
Auburn,  Ala.,  29th,  slight  fall;  Ohio  Valley  and  Tennessee,  7th,  10th,  11th,  15th,  23d, 
29th,  30th,  3l8t;  Lower  Lake  region,  3d  to  8th,  10th,  11th,  14th,  15th,  23d,  29th,  30th, 
31st;  Upper  Lake  region,  1st  to  15th,  20th,  26th  to  31st;  Extreme  Northwest,  1st,  2d, 
8th,  9th,  12th,  13th,  19th,  20th,  28th  to  3l8t;  Upper  Mississippi  Valley,  1st  to  3d,  7th, 
8th,  10th  to  13th,  2l8t,  27th  to  Slst;  Missouri  Valley,  10th,  19th  to  22d,  29th  to  31st; 
Northern  Slope,  1st,  2d,  6th  to  12th,  14th,  15th,  17th,  18th,  25th,  24th  to  28th:  Middle 
Slope,  Ist,  2d,  10th,  19th,  20th,  2l8t,  25th  to  28th;  Southern  Plateau,  16th  to  20th; 
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Middle  Plateau,  Ist,  2d,  3d«  6th,  9th  to  12th,  25th  to  29th;  Northern  Plateau,  Ist,  2d, 
4th,  5th,  8th,  10th  to  13th:  15th,  16th,  18th,  19th,  24th  to  27th,  29th;  North  Pacific 
Coast  region,  1st,  2d,  3d,  6th  to  10th,  12th,  Kith,  14th,  16th,  19th,  20th,  2l8t,  23d,  25th, 
26th,  27th.  The  following  is  a  report  of  unusually  heayy  snow:  Sjiokane  Falls,  Wash., 
24th.  The  Northern  Pacific  Railroad  Company  were  obliged  to  use  snow  plows  on  the 
Spokane  division,  the  snow  being  iix)m  two  to  three  feet  deep  in  that  section. 

Depih  of  mow  on  ground  at  end  of  month. — Colorado:  Pike's  Peak,  trace.  Dakota: 
Bismarck,  2  inches.  Illinois:  Cairo,  1  inch;  Chicago,  trace;  Charleston, }  inch;  Morri- 
fion,  i  inch;  Anna,  2|  inches;  Riley,  trace.  Indiana:  Laconia,  }inch;  Wabash,  Logans- 
port,  and  Vevay,  1  inch;  Saint  Meinrad,  }  inch;  Indianapolis,  trace.  Imca:  Dana,  1 
inch;  Fort  Madison,  2  inches;  Davenport,  trace;  Des  Moines,  }  inch.  Kentucky:  Bowl- 
ing Green,  IHnches.  Maine:  Eastport,  trace.  Maryland:  Woodstock,  trace.  Masaachu- 
sdts:  New  Bedford,  j  inch.  Michigan:  Marquette,  6  inches:  Grand  Haven,  5  inches; 
Escanaba,  2  inches;  Detroit,  H  inches;  Alpena,  J  inch;  Port  Huron,  trace;  Battle  Creek, 
2  inches;  Litchfield,  1  inch;  Kalamazoo,  3  inches.  Minnesota:  Moorhead,  trace;  Saint 
Vincent,  10  inches;  Saint  Paul,  less  than  lineh;  Duluth,  J  inch.     Missouri:  Saint  Louis, 

1  inch.  Nebraska:  De  Soto,  i  inch.  Ndw  Hampshire:  Mount  Washington,  7  inches. 
New  York:  Pen  Yan,  3  inches;  Waterbui^gh,  Ithaca  and  Palermo,  2  inches;  Cooperstown, 
1}  inches;  North  Volney,  2}  inches;  Friendship,  1  inch;  White  Plains,  trace;  Buffido, 
4  inches;  Rochester,  2  inches;  Oswego,  3  inches.  North  Carolina:  Highlands,  5  inches; 
Charlotte,  4  inches.     Ohio:  North  Lewisburgh,  New  Athens,  Bethel,  and  Jacksonburgh, 

2  inches;  Bellefontalne  and  Ruggles,  1  inch;  Toledo  and  Sandusky,  }  inch;  Cleveland,  1 
inch;  Columbus,  1  inch;  Cincinnati,  |  inch.  Pennsylvania:  Dyberry  and  New  Castle,  1 
inch;  Meadville,  1}  inches;  Catawissa,  i  inch;  Wellsborough,  trace;  Erie,  10  inches. 
Rhode  Island:  Newport,  trace.  Tennessee:  Ashwood,  2  inches;  Chattanooga,  i  inch. 
Vermont:  Burlington,  |  inch.  Virginia:  Wytheville,  i  inch.  Washington  Territory: 
Spokane  Falls,  5  inches.  West  Virginia:  Flemington,  1  inch;  Moigantown,  ^  inch. 
Wioamsin:  Beloit  and  Embarrass,  }  inch. 

Hail. — Dubuque,  20th,  from  7. 03  to  7.08  p.  m.  Bangor,  Me.,  18th,  a  slight  hail-storm 
between  10  and  11  a.  m.  North  Volney,  N.  Y.,  12th.  Greensborongh,  N.  C,  29th. 
WytheviUe,  Va.,  1st,  29th.     Albany,  8th. 

Bain,  hail,  or  snow  from  a  doudlesssky. — ^Wellington,  Kans.,  7th,  shower  of  spongy  hail, 
lasting  three  minutes.  Bainbridge  Island,  Wash.,  18th,  rain.  Dyb^ny,  Pa.,  snow,  last- 
ing 30  minutes. 

BKLATIVE  HUMiDrry. 


The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  Eng- 
land, from  73  to  79;  Middle  Atlantic  Stat^  67  to  80;  South  Atlantic  States,  66  to  83; 
,Flonda  Peninsula,  75  to  78;  East  Gulf  States,  68  to  79;  West  Gulf  States,  68  to  85;  Rio 
'Grande  Valley,  72  to  85;  Ohio  Valley  and  Tennessee,  70  to  77;  Lower  Lake  region,  66 
to  80;  Upper  Lake  region,  66  to  87;  Extreme  Northwest,  71  to  87;  Upper  Mississippi 
Valley,  65  to  79;  Missouri  Valley,  65  to  70;  Northern  Slope,  53  to  71;  Middle  Slope,  47 
to  70;  Southern  Slope,  56  to  75;  Southern  PUteau,  50  to  63;  Middle  Plateau,  42  to  80; 
Northern  Plateau,  73  to  86;  North  Pacific  Coast  region,  84  to  86;  Middle  Pacific  Coast 
r^on,  84  to  86;  South  Pacific  Coast  region,  47  to  80.  High  stations  report  the  follow- 
ing percentages  not  corrected  for  altitude:  Cheyenne,  48.0;  Pike's  Peak,  66.4;  Mount 
Washington,  84.4. 

WINDS. 

The  prevailing  winds  during  the  month  of  December,  1881,  at  Signal  Service  stations, 
are  shown  on  Chart  No.  II,  by  arrows,  which  fly  with  the  wind.  Throughout  the  Ohio 
Valley,  Lake  region.  Upper  Mississippi  Valley,  and  New  England,  the  winds  are  southerly; 
in  the  Middle  Atlantic  States,  westerly;  in  the  South  Atlantic  and  Eastern  Gulf  States, 
northeasterly;  in  the  Western  Gulf  States  and  Texas,  variable;  in  the  Missouri  Valley 
and  Northwest,  northwesterly;  throughout  the  Northern  Slope,  Northern  Plateau,  and 
North  Pacific  Coast  region,  south  to  west;  in  California,  northwesterly;  elsewhere,  vari- 
able. 

Total  movements  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  31,104  miles;  Pike's  Peak,  17,972;  Fort  Shaw, 
Mont.,  13,651;  Delaware  Breakwater,  12,833;  New  Shorehara,  R.  I.,  12,736;  Kittyhawk, 
N.  C,  12,595;  Wood's  Holl,  Mass.,  12,166;  Thatcher's  Island,  Mass.,  12,064;  Hattenis, 
N.  C,  12,035;  Cape  May,  12,018;  Sandy  Hook,  N.  J.,  10,791;  Sandusky,  10,330;  Fort 
Benton,  Mont,  10,118;  Portsmouth,  N.  C,  9; 762;  Fort  Assinniboine,  Mont.,  9,661;  In- 
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8,256;  AUanta,  8,158;  Bnrlin^n,  Vt.,  8,069;  Boston,  8,047.    The  smallest  are:  La 


Grande,  Tex.,  2,970. 

High  winds. — On  tiie  sanunit  of  Mount  Washington  the  highest  velocities  recorded  were: 
170  miles,  NW.,  Ist;  100,  NW.,  2d;  104,  W.,  14th;  126,  SW.,  22d.  The  dates  other 
than  those  above  mentioned,  on  which  velocities  exceeding  75  miles  per  hoar  occurred, 
are  as  follows:  6th  to  10th,  12th,  13th,  15th,  17th,  18th,' 20th,  24th  to  26th,  29th,  30th. 
On  Summit  of  Pike's  Peak,  maximum  velocity,  76  miles,  NW.,  occurred  on  the  29th; 
velocities  of  50  miles  or  over  were  recorded  as  follows:  on  the  5th,  10th,  12th,  27th, 
28th.  30th.  Other  high  velocities  were  reported  by  the  following  stations:  Fort  Aasin- 
nibome,  Mont.,  50  miles,  SW.,  26th;  Fort  Benton,  Mont.,  52,  NW.,  7th;  Fort  Custer, 
Mont.,  52,  W.,  nth;  Port  Eads,  La.,  52,  £.,  25th;  Cape  May,  52,  N.W.,7th;  Delaware 
Breakwater,  54,  NW.,  23d;  Kittyhawk,  N.  C,  56,  N.,  15th. 

Loeal  storms. — ^Fremont,  Ohio,  9th,  several  buildings  wrecked;  unusually  hig^  west- 
erly winds  during  the  day.  Terrene,  Miss.,  13th,  ^'heaviest  storm  ever  known  here  oo- 
cuxred  during  the  evening.''  Pensacola,  Fla.,  25th,  heavy  8E.  gale;  signs,  etc,  blown 
down;  bark  driven  ashore  outside  of  harbor.  Macon,  N.  C,  27th,  heavy  SW.  sale; 
fishing  smack  blown  ashore.  »  »         J  8^, 

VERIFICATIONS. 

IndioaHons. — ^The  detailed  oompariaon  of  the  tri-daily  indications  for  December, 
1881,  with  the  telegraphic  reports  for  the  succeeding  twenly-four  hours,  shows  the 
general  percentage  of  verifications  to  be  88.95  per  cent.  The  percentages  for  the 
four  elements  are:  Weather,  90.28;  Direction  of  the  wind,  89.42;  Temperature,  88.66; 
Barometer,  87.29  per  cent.  By  geographical  districts  they  are :  For  New  England, 
91.8;  Middle  Atlantic  States,  91.5;  South  Athmtic  States,  91.6;  Eastern  Gulf  States, 
88.6;  Western  Gulf  States,  85.4;  Lower  Lake  region,  89.8;  Upper  Lake  region,  8a6; 
Xennessee  and  the  Ohio  Valley,  88.4;  Upper  Mississippi  Valley,  86.3;  Lower 
Missouri  Valley,  87.2;  Northern  Pacific  Coast  region,  92.5;  Central  Pacific  Coast  region, 
89.2;  Southern  Pacific  Coast  region,  66.9.  There  were  70  omissions  to  predict  (31  being 
due  to  the  absence  of  reports  fiom  the  Pacific  coast)  out  of  3,813,  or  1.83  per  cent.  Of 
the  3,743  predictions  that  have  been  made,  57,  or  1.52  per  cent,  loe  considered  to  have 
entirely  fiuled;  53,  or  1.42  per  cent  were  one-fourth  verified;  391,  or  10.45  per  cent,  were 
one-half  verified;  485,  or  12.95  per  cent,  were  three-fourths  verified,  2,757,  or  73.56  per 
cent,  were  fully  verified,  so  far  as  can  be  ascertained  from  the  tri-daoly  reports. 

Cautionary  signals. — One  hundred  and  thirty-nine  Cautionary  signals  were  displayed 
during  the  month  of  December,  1881,  of  which  125,  or  89.92  per  cent.,  were  fully  justified 
by  winds  of  25  miles  per  hour,  or  over,  at  or  within  a  radios  of  100  miles  of  the  station. 
Ninety  off-shore  signals  were  displayed,  of  which  73,  or  81.11  percent.,  were  fhlly  justified; 
86,  or  95.55  per  cent.,  were  justified  as  to  direction;  88,  or  97.77  per  cent,  were  justified 
as  to  velocity.  Thirty-nine  off-shore  signals  were  chaoiged  from  cautionary.  Thirteen 
northwest  signals  were  displayed,  all  of  which  were  fully  justified.  Two  hundred  and 
forty-two  si^oals  of  all  kinds  were  displayed,  of  which  210,  or  86.77  per  cent,  were  fully 
justified.  The  above  does  not  include  signals  ordered  at  67  display  stations,  where  the 
velocity  is  only  estimated.  One  hundred  and  forty-seven  vdnds  of  25  miles  or  over  were 
reported,  for  which  no  signals  were  ordered.    Forty-four  signals  were  ordered  late. 

NAVIGATION. 

Stage  of  water  in  rivers. — tn  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  highest  and  lowest  stages  of  water  as  obeerv^  at  Signal  Service  stations  during  the 
month  of  December,  1881.  In  general  the  principal  rivers  of  the  country  have  remained 
at  a  moderate  stage  throughout  the  month.  The  formation  and  breaking  up  of  ice  has 
to  a  considerable  extent  interfered  with  the  taking  of  river  observations.  At  La  Crosse 
the  river  was  fix>zen  over  from  the  10th  to  the  19th;  Yankton,  1st  to  27th,  and  Saint 
Paul,  9th  to  14th.  In  the  Mississippi  the  highest  water  occurred  at  Memphis  on  the  Slst, 
when  it  reached  within  4  feet  4  inches  of  the  danger-line.  The  Missouri  reached  within 
from  11  to  17  feet  of  the  danger-line  at  stations  between  Leavenworth  and  Yankton. 
The  Ohio  reached  it  highest  water  at  Pittsburgh  on  the  28th,  within  3  feet  2  inches  of 
the  danger-line.  The  Red,  Cumberland,  Tennessee,  Monongahela,  and  Savannah  Rivers 
reached  their  highest  stage  between  the  23d  and  3l8t,  generally  after  the  27th,  the  water 
reaching  within  from  11  to  15  feet  of  the  danger-line. 

Ice  in  rivers  and  harbors. — Missouri  Biver:  Yankton,  river  frozen  from  1st  to  26th;  open 
on  27th.  Leavenworth,  30th,  slush  ice  in  river.  Lake  Huron:  Alpena,  9th,  10th,  11th, 
18th,  27th,  floating  ice;  15th,  bay  and  river  partly  frozen  over.     ConnedicvA  Biver: 
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Springfield,  Mass.,  12th,  riyen  frozen.  Lake  Superior:  Dnluth,  Slst,  floating  ice  inside 
the  breakwater.  Maumee  Biver:  Toledo,  11th,  floating  ice.  Hudson  Biver:  Albany- 
11th,  river  frozen;  12th,  13th.  16th,  floating  ice;  14th,  18th,  riyer  free  from  ice.  Bock 
Bivcr:  Sockford,  111..  10th,  floating  ice;  11th,  frozen  oyer;  13th,  dear  of  ice;  16th,  float, 
ing  ice;  19th,  clear  of  ice;  30th,  riyer  frozen.  Muaeaiine  Biver:  Muscatine,  Iowa,  4th, 
clear  of  ice;  10th,  floating  ice;  13th,  feiry-hoata  stopped  running  on  acconnt  of  ice. 
Kennebec  Biver :  Gardiner,  Me.,  11th,  river  closed;  14th,  ice  broke  in  river;  16th,  riyer 
closed;  30th,  river  open.  Grand  Biver:  Lansing,  Mich.,  10th,  riyer  closed;  13th,  river 
open;  31st,  river  closed.  Mississippi  Biver :  Dubnqne,  lOth,  30th,  floating  ice  in  river. 
Burlington,  30th,  3l8t,  floating  ice  in  river.  Keokuk,  31st,  floating  ice  in  river.  La 
Crosse,  10th,  31st,  river  frozen.  Davenport,  19th,  30th,  31st,  floating  ice  in  river. 
Saint  Paul,  9th,  31st,  river  frozen;  4th,  8th,  30th,  floating  ice;  15th,  river  frozen  along 
the  shores;  floating  ice  in  channel;  22d,  river  nearly  clear  of  ice;  30th,  goige  threatened 
in  river.  The  following  stations  report  an  unusual  absence  of  ice:  Lawrence,  Eans. ,  river 
free  frx)m  ice  throughout  the  month;  Northport,  Mich.,  Slst,  no  ice  in  Lake  Michigan  or 
Traverse  Bay;  Clear  Creek,  Kebr.,  31st,  first  December  for  eight  years  that  Platte  Riyer 
did  not  freeze. 

Closing  of  navigation, — Burlington,  Iowa,  3d,  all  boats  on  the  Upper  Mississippi  have 
gone  into  winter  quarters;  the  last  boat  that  touched  this  point  was  the  White  Eagle, 
bound  for  Saint  Louis;  river  reported  clear  of  ice  from  this  station  northward  to  Saint 
Paul.  La  Crosse,  31st,  navigation  closed.  Cleveland,  15th,  navigation  virtually  closed; 
nearly  all  vessels  laid  up  and  out  of  commission;  all  regular  lines  have  suspended  for  the 
winter.  Chicago,  30th,  navigation  generally  closed ;  occasional  *  *  arrivaJs  and  clearings ' ' 
are  likely  to  continue  as  long  as  the  weather  permits.  Albany,  8th,  canal  dosed;  navi- 
gation on  river  practically  ended.  Catawissa,  Pa.,  14th,  navigation  on  north  branch  of 
canal  closed. 

Floods, — Illinois:  Ottawa,  22d,  very  heavy  and  constant  rains  for  the  past  three  days; 
streams  flooded  and  considerable  damage  done.  Virginia :  Petersbuigh,  22d,  all  streams 
greatly  swollen  by  heavy  rains  and  several  bridges  washed  away.  Belfield,  23d,  brid^ 
over  the  Meherrin  River  washed  away.  Tennessee:  Nashville,  25th,  the  lowlands  in 
northern  section  of  the  city  have  been  flooded  during  the  past  few  days;  no  damage  re- 
ported. Nero  ^ork :  Albany,  23d,  heavy  freshet  interfering  with  river  navigation.  28th, 
heavy  rains  caused  freshet  in  river,  submerging  docks  and  flooding  cellars  along  Quay 
street,  damage  slight.     Poughkeepsie,  23d,  river  unusually  high. 

WaierspmUs. — Punta  Rassa,  Fla.,  5th,  4.30  p.  m.,  a  laige  waterspout  formed  over  the 
Orilf,  apparently  at  a  distance  of  about  8  miles  from  station.  In  appearance  it  resembled 
a  long,  crooked,  leaden-colored  pipe  or  hose,  extending  upward  from  a  base  of  whirling 
spray  to  a  mass  of  cumulo-stratus  clouds.  It  remained  nearly  stationary,  the  trunk  at 
times  being  bent  and  swayed  about  by  the  wind.  The  phenomenon  was  visible  for  about 
fiye  minutes. 

Drought — Los  Angeles,  Cal.,  24th,  farmers  apprehend  drought;  rainy  season  yery  back- 
ward and  the  usual  water  supply  veiy  low.  Weldon,  N.  C,  31st,  wells  have  not  yetre- 
coyered  from  the  effects  of  the  late  drought. 

Low  tides. — ^Life-saving  Station  No.  6,  N.  C,  31st,  during  almost  the  entire  month  the 
tide  in  the  sound  has  b^n  so  low  that  navigation  was  seriously  affected;  this  unusual 
state  of  the  tide  was  probably  due  to  numerous  northerly  gales. 

JERgh  tides, — ^New  Westminster,  B.  C,  23d,  veiy  high,  flats  flooded.  Port  Eads,  La., 
19th. 

TEMPEBATUSE  OF  WATEB. 

The  temperature  of  water ^  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Observations  made  at  Chincoteague  and  Portland,  Me., 
came  too  late  for  publication. 

ATMOSPHERIC  ELECTRICITY. 

Atiroras, — ^The  auroral  displays  during  the  month  of  December,  1881,  were  quite  nu- 
merous, but  none  of  them  are  characterized  as  unusually  brilliant.  The  display  of  the 
18th  at  Augusta,  Ga. ,  is  perhaps  the  most  remarkable,  owing  to  its  extreme  southern 
latitude.  The  observer  at  that  station  reports  the  first  appearance  of  the  aurora  as  occur- 
ring at  7  p.  m.  in  the  northwest  horizon;  color,  faint  rose  of  a  diffuse  light,  with  an  alti- 
tude of  15®  and  an  azimuth  of  40°;  disappeared  at  7.10  p.  m.  At  10.41  p.  m.  it  reap- 
peared, lasting  about  tiiteen  minutes,  but  the  color  had  apparently  changed  to  a  pale 
yellow.  The  following  arc  general  displays  of  considerable  extent:  The  display  of  the 
8th  was  witnessed  from  Eastport,  Me.,  westward  to  Fort  Buford,  Dak.,  the  following 
intervening  stations  reporting:  Eastport-,  6.30  to  9  p.  m.;  Cornish,  Me.,  6  to  8  p.  m.; 
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Gardiner,  Me.;  6.30  to  9  p.  m. ;  Orono,  Me.,  7  p.  m. ;  Dexter,  Me.,  6.30  to  8  p.  m. ;  New- 
port, Vt.,  7  p.  m.;  WiUiamstown,  Mass.,  7  to  9  p.  m.;  Fall  River,  Mass.,  7  p.  m.;  New 
CorydoD,  Ind.,  daring  the  night  with  streamers  reaching  an  altitude  of  20^;  Marquette, 
6.30  to  7  p.  m. ;  Franklin,  Wis.,  7  p.  m. ;  Duluth,  6.30  to  7. 45 p.  m. ;  Northfield,  Minn., 
7  p.  m.;  Morrison,  111.,  7  p.  m.;  Saint  Vincent,  Minn.,  6.30  to  7.30  p.  m.;  Fort  Buford, 
Dak.,  10.30  p.  m.     The  display  of  the  9th  and  10th  was  prohably  a  continuation  of  the 
8th,  as  at  several  stations  it  was  observed  throughout  the  night.     Portland,  Me.,  10th, 
7  to^  p.  m.;  Cornish,  Me.,  10th,  7  p.  m.;  Grardiner,  Me.,  10th,  7  to  9  p.  m.;  Harvanl 
College,  Cambridge,  Mass.,  10th,  6  p.  m. ;  Williamstown,  Ma^s.,  10th,  9  p.  m.;  Fall 
JRiver,  10th,  7  p.  m. ;  Newport-,  Vt.,  10th,  7  p.  m. ;  Woodstock,  Vt,,  10th,  7  p.  m.; 
Southington,  Conn.,  9th,  8  p.  m.,  with  streameis;  New  Coiydon,  Ind.,  9th,  during  the 
night;  Lansing,  Mich.,  10th,  7  p..  m. ;  Fort  Stevenson,  Dak.,  10th,  7.30  to  10.30  p.  m.; 
Bisnuux^k,  9th,  8  p.  m.     The  most  general  display  of  the  month  was  that  of  the  23d,  the 
Une  of  observation  reaching  from  New  Brunswick  westward  to  Idaho;  the  following  in- 
tervening stations  reporting:  Gardiner,  Me.,  visible  about  midnight;  Mount  Washing- 
ton, 7.22  to  11  p.  m. ;  Williamstown,  Mass.,  9  p.  m.;  Southington,  Conn.,  10.30  p.  m.; 
Ardenia,  N.  Y.,  8  p.  m. ;  Waterburgh,  N.  Y.,  9  p.  m,;  Wellsborough,  Pa.,  8.30  p.  m.; 
Washington,  D.  C,  8.15  to  9  p.  m.;  Rochester,  6.45  to  11.55  p.  m.;  Buffalo,  7  to  10  p. 
m. ;  Erie,  6.50  to  7.20  p.  m. ;  Jacksonbuigh,  Ohio,  7  p.  m. ;  Bellefontaine,  Ohio,  6.30  to 
7.40  p.  m. ;  North  Lewisburgh,  Ohio,  8  p.  m. ;  Ruggles,  Ohio,  8  to  9  p.  m. ;  Lansing,  Mich., 

7  p.  m.;  Litchfield,  Mich.,  8  p.  m. ;  Thomville,  Mich.,  7  p.  m.;  Detroit,  10  p.  m.,  to 
morning  of  24th;  Alpena,  5.30  p.  m.,  to  morning  of  24th;  Grand  Haven,  7  to  10  p.  m.; 
Escanaba,  6  to  11  p.  m.;  Marquette,  6.35  to  10.30  p.  m.;  Northfield,  Minn.,  8  p.  m.; 
Diduth,  6.30  to  9.30  p.  m.;  Beloit,  Wis.,  7. 30 p.  m.;  Manitowoc,  Wis.,  8 p.  na.;  Frank- 
lin, Wis.,  8  p.  m.,  very  brilliant;  Saint  Paul,  8  p.  m. ;  Riley,  HI.,  7  to  10.30  p.  m.; 
Cresco,  Iowa,  7  to  9  p.  m. ;  Fort  Madison,  Iowa,  7.30  p.  m. ;  Guttenburgh,  Iowa,  7  to  9  p. 
m. ;  Monticello,  Iowa,  8  p.  m. ;  Muscatine,  Iowa,  9  p.  m. ;  Dana,  Iowa,  8.30  p.m.  *  Clear 
Creek,  Nebr.,  8.30;  Morriston,  Dak.,  7  p.  m. ;  Saint  Vincent,  Minn.,  6  p.  m.  to  midnight; 
Fort  ^nnett,  Dak.,  8.30  p.  m.;  Bismarck,  6  p.  m.  to  morning  of  24th;  Fort  Stevenson, 
Dak.,  8  p.  m.  to  morning  of  24th;  Fort  Assinniboine,  Mont.,  6  p.  m.  to  morning  of  24th. 
Throughout  the  Northwest  this  display  appeared  to  commence  on  the  20th  and  2l8t,  as 
follows:  Fort  Assiniboine,  Mont.,  20th,  9  p.  m.  to  morning  of  21st;  22d,  7  p.  m.  to 
morning  of  23d;  Fort  Stevenson,  Dak.,  22d,  9  p.  m.  to  morning  of  23d;  Saint  Vincent, 
Minn.,  7  p.  m.  to  morning  of  23d.  The  display  of  the  24th  and  25th  was  probably  a 
continuation  of  the  23d.     Eastport,  24th,  7.40  p.  m.  to  midnight;  Gardiner,  He.,  24th, 

8  to  10  p.  m.;  Harvard  College,  Cambridge,  Mass.,  25th,  10.30  p.  m.;  Dy berry,  Pa., 
24th,  9  p.  m. ;  Oswego,  24th,  10.45  to  11.50  p.  m. ;  Rochester,  9  to  11.45  p.  m. ;  Buffalo, 
10.45  to  11.10  p.  m.;  Grand  Haven,  24th,  8  p.  m.  to  morning  of  25th;  Alpena,  24th, 
7.30to  11.15p.m.;  Northport,Mich.,  24th,  10.25p.  m.;  E8canaba,24th,  8toll.30  p,m.; 
Marquette,  24th,  10.30  to  11.30  p.  m.;  Cresco,  Iowa,  24th,  10  p.  m.;  Monticello,  Iowa. 
24th,  10.30  p.  m.;  Northfield,  Minn.,  24th,  10  p.  m.;  Fort  Snelling,  Minn.,  25th,  8p, 
m.;  Saint  Vincent,  Minn.,  25th,  8  to  10.30  p.  m.;  Olivet,  Dak.,  24th,  10  p.  m.j  Fort 
Stevenson,  Dak.,  6  to  8  p.  m. ;  Fort  Sully,  Dak.,  25th,  about  9  p.  m. ;  Fort  Assinniboine, 
Mont.,  24th,  6  p.  m.  to  morning  of  the  25th;  Helena,  Mont.,  24th,  8  p.  m.  The  follow- 
ing wero  local  displays:  Eastport,  11th,  11  p.  m.  to  midnight;  Har\'ard  Coll^;e,  Gam- 
bridge,  Mass.,  5th,  10  to  11  p.  m. ;  New  Cory  don,  Ind.,  7th,  visible  for  a  short  time  after 
sunset;  Fort  Wayne,  Ind.,  20th,  9  p.  m. ;  Port  Huron,  4th,  9  to  10.12  p.  m. ;  Clear  Creek, 
Nebr.,  17th,  8  p.  m.;  Duluth,  14th,  8  to  10.40  p.  m.;  Saint  Vincent,  12th,  7  p.  m.  to 
midnight;  Fort  Stevenson,  Dak.,  11th,  10.30  p.  m.  to  morning  of  12th;  Fort  Aasinni- 
boine,  Mont.,  11th,  7  to  10.30  p.  m.;  12th,  6  to  9.30  p.  m.;  Northfield,  Minn.,  14th,  9 
p.  m. 

TMrnderstarms. — They  were  reported  in  the  various  States  and  Territories  as  follows: 
Alabama,  on  the  13th,  14th,  28th;  Arizona,  17th:  Arkansas,  13th;  Florida,  5th,  13th, 
14th,  20th,  28th,  29th:  Georgia,  4th,  29th;  Illinois,  12th,  13th,  28th;  Indiana^  Ist,  12th, 
13th,  14th,  19th;  Indian  Territory,  12th,  13th;  Iowa,  1st,  7th,  12th,  13th,  20th,  27th; 
Kansas,  10th,  12th,  18th;  Kentucky,  14th;  Louisiana,  13th,  14th,  20th,  28th;  Michigan, 
12th,  20th;  Mississippi,  3d,  13th,  14th,  28th;  Missouri,  2d,  10th,  12th,  13th,  19th  to 
22d;  North  Carolina,  29th,  30th;  Tennessee,  13th,  28th;  Texas,  13th,  19th;  Viiginia^ 
22d,  29th. 

Zodiacal  light. — Saint  Vincent,  Minn.,  13th;  Springfield,  111.,  15th;  Nashville,  Tenn., 
15th  to  18th;  Kitty  Hawk,  N.  C,  17th;  New  Corydon,  Ind.,  8th,  9th,  10th,  15th  to  19th, 
23d,  24th,  25th,  28th;  Monticello,  Iowa,  3l8t;  Cambridge,  Mass.,  6th,  10th,  11th,  15th, 
16th,  18th,  19th,  2l8t;  Somerset,  Mass.,  9th,  10th,  15th  to  21st;  Northport,  Mich.,  8th, 
23d;  Clear  Creek,  Nebr.,  14th,  16th,  22d,  23d;  Atco,  N.  J.,  17th;  Dyberry,  Pa.,  24th, 
Wytheville,  Va.,  17th. 

I\slegrapMc  communication  iwterfered  toithhy  atmMpheric  declricity, — Brackettville,  Tex., 
19th. 
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OPTICAL  PHENOMENA. 

Lunar  halos  have  been  observed  in  the  various  districts  0131  the  following  dates:  New 
England,  1st  to  4th,  6th,  8th,  9th,  11th,  13th,  31st;  Middle  Atlantic  States,  Ist  to  6th, 
8th.  9th,  10th,  25th,  26th,  28th,  29th,  31st;  South  Atlantic  States,  Ist,  3d,  4th,  6th,  7th, 
24th,  26th,  28th,  31st;  Florida  Peninsula,  3d,  7th,  28th;  East  Gulf  States,  Ist,  6th,  24th, 
31st;  West  Gulf  States,  2d  to  6th,  8th,  9th,  13th,  26th,  31st;  Rio  Grande  Valley ,,26th, 
29th;  Ohio  Valley  and  Tennessee,  1st,  2d,  5th  to  10th,  12th,  14th,  16th,  24th,  28th  to 
31st;  Lower  Lake  region,  1st,  2d,  5th,  8th,  9th,  11th,  20th,  24th,  25th,  29th,  30th;  Up- 
per Lake  region,  1st,  2d,  7th  to  9th,  16th,  26th  to  30th;  Extreme  Northwest,  3d,  10th, 
24th,  27th,  28th,  31st;  Upper  Mississippi  Valley,  1st,  2d,  4th,  7th,  8th,  10th,  16th,  17th, 
24th  to  31st;  Missouri  Valley,  1st,  5th,  7th,  19th,  25th  to  29th;  Nortliem  Slope,  Ist,  3d 
to  5th,  8th,  9th,  11th,  25th,  26th,  29th,  30th,  Slst;  Middle  Slope,  1st,  2d,  5th,  10th,  26th, 
30th;  Southern  Slope,  2d,  3d,  5th,  6th,  7th,  9th,  12th,  13th,  16th,  17th,  24th,  25th,  26th, 
30th;  Southern  Plateau,  1st,  4th  to  7th,  10th,  25th,  26th,  27th,  3l8t;  Middle  Plateau, 
4th,  7th,  8th,  15th,  20th,  26th,  28th,  31st;  Northern  Plateau,  3d,  8th,  10th,  27th  to  30th; 
North  Pacific  Coast  region,  30th;  Middle  Pacific  Coaat  legion,  3d,  21st,  25th,  28th  to 
31st;  South  Pacific  Coast  region,  1st  to  5th,  10th,  27th,  29th,  30th,  Slst. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  2d,  6th,  9th,  10th,  12th,  20th,  21st;  Middle  Atlantic  States,  2d,  3d,  8th,  11th, 
12th,  14th,  19th,  20th,  2l8t;  South  Atlantic  States,  1st,  2d,  20th,  25th,  26th,  Slst;  Flor- 
ida Peninsula,  21st,  24th,  25th;  East  Gtilf  States,  24th,  29th;  Ohio  Valley  and  Tennessee, 
5th,  8th,  9th,  10th,  12th,  16th  to  20th,  2l8t,  28th,  29th,  30th;  Lower  Lake  r^on,  2d, 
11th,  20th,  29th;  Upper  Lake  region,  16th,  19th,  27th;  Extreme  Northwest,  10th,  18th; 
Upper  Mississippi  VaUey,  1st,  3d,  7th,  8th,  10th,  16th  to  19th,  24th  to  27th,  29th  to  Slst, 
Missouri  VaUey,  9th,  25th,  26th;  Northern  Slope,  7th,  26th,  28th,  29th;  Middle  Slope, 
Ist,  13th,  17th,  26th,  28th,  30th,  Slst;  Southern  Slope,  13th,  22d;  Southern  Plateau, 
2d,  11th,  25th,  Slst;  Middle  Plateau,  14th,  29th,  Slst;  Northern  Plateau,  8th,  14th,  22d, 
28th:  Middle  Pacific  Coast  region,  5th,  8th,  14th,  20th,  21st,  24th,  25th,  28th,  Slst; 
South  Pacific  Coast  region,  3d,  4th,  5th,  10th,  21st. 

iftra^.— Indianola,  1st,  5th,  16th,  20th  to  23d,  26th,  30th;  Northport,  Mich.,  15th, 
23d,  26th;  Genoa,  Nebr.,  13th,  portions  of  the  city  of  Columbus,  19  miles  distant,  were 
distinctly  visible. 

MISCELLANEOUS  PHENOMENA. 

Earthquakes. — Eureka,  Nev.,  December  7,  very  heavy  shock.  Kingston,  Jamaica, 
I>eceml^r  26, 11.45  p.  m.,  slight  shock,  lasting  less  than  one  second.  Hawaii,  Sandwich 
Islands,  September  30,  5  a.  m.,  'Hhe  most  terrible  shocks  experienced  in  the  post  forty 
years.  The  fiist  shock  came  suddenly  with  a  quick,  jerking,  terrific  crash,  as  if  the 
foundations  of  everything  about  were  shivered  to  pieces;  this  shock  lasted  about  two 
minutes  with  an  interval  of  nearly  three  minutes,  when  there  followed  a  second  shock 
similar  to  the  first  but  not  quite  equal  in  terrific  violence.  Some  light  tremblings  were 
felt  during  the  remainder  of  the  day  and  three  moderate  shocks  on  the  following  day. 
lii^t  shocks  continued  at  intervals^  October  3,  inclusive.  During  this  period  of  earth- 
quake disturbance,  from  September  30  to  October  4,  many  buildings  were  terribly  shat- 
tered ;  stone  houses  were  subjected  to  the  greatest  iivjury ;  many  miles  of  stone  wall  fenc- 
ing were  destroyed  and  most  of  the  cistenis  in  the  city  shattered  and  deprived  of  water. 
Everything  movable  in  the  houses,  such  as  crockery,  glassware  and  furniture,  even  where 
the  building  was  not  particularly  damaged,  was  jumbled  and  thrown  together  in  confu- 
sion. Many  buildings  had  from  twenty  to  thirty  cracks  in  the  walls,  while  the  great 
shock  of  1868  did  not  disturb  the  walls  at  all. 

Meteors.— Bo\a6Cityy  9th,  18th;  Umatilla,  8th;  Yuma,  Ariz.,  7th;  Helena,  Mont,  11th, 
9.30  p.  m.,  started  from  a  point  a  little  southwest  of  the  zenith,  and  moved  in  a  south- 
westerlfT  direction;  traversing  an  arc  of  30^;  exploded  with  a  loud  report  and  burst 
into  fragments.  During  its  fiight,  which  lasted  five  seconds,  the  surrounding  country 
was  brilliantly  illuminated.  Davenport,  Iowa,  6th;  Madison,  Wis.,  10th:  Little  Rock, 
17th;  Wood^s  Holl,  Mass.,  1st;  Morrison,  111.,  16th;  Charleston,  HI.,  23d;  NewCorydon, 
Ind.,  10th,  14th,  15th;  Yates  Center,  Eans.,6th;  Dexter,  Me.,  11th:  Bowe,  Mass.,  25th; 
Springfield,  Mass.,  10th;  Fayette,  Miss.,  18th,  28th,  30th;  Freehold,  N.  J.,  11th;  Pa- 
lermo, N.  Y.,  17th;  Jacksonburgh,  Ohio,  24th;  Fallsington,  Pa.,  10th. 

Migration  of  birds. — Geese  flying  southward:  Red  Bluff,  Cal.,  5th,  11th;  Dexter,  Me., 
8th;  Somerset,  Mass.,  12th,  15th,  16th,  18th,  20th;  Fall  River,  Mass.,  20th;  Austin,  Tenn. , 
9th,  30th;  Strafford,  Vt.,  21st.  Flying  northward :  Indianol^l,  16th;  Fort  Madison,  Iowa, 
2d;  Strafford, Vt.,  22d.  Flying northeastvHird :  Visalia,  Cal.,  Ist;  Indianola,  26th.  Flying 
souiheaslicard :  Davenx>ort,  Iowa,  22d.  Flying southwesttoard:  Indisaxolfky2QA\  Dticks flying 
«0M/At£wrrf.'  Clear  Creek,  Nebr.,  9th.  Flying  weskoard:  Y&tes  Center jK«db,,  12th.  Fly^ 
ing  eatdicard:  Graham,  Tex.,  7th. 
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Folar  banda.—Fnacottj  Ariz.,  Ut,  2d,  2lBt;  NashTille,  Tenn.,  30th;  Augusta,  Ga., 
10th;  New  Coiydon,  Ind.,  16th,  nth,  16th,  25th,  29Ui;  Gnttenboig,  Iowb,  1st;  Dana, 
Iowa,  1st,  12Ui;  Tates  Center,  Kana.,  Ist,  5th,  6th,  10th,  Slst;  Gardiner,  Me.,  2d,  9th; 
aear  Creek,  Nebr.,  1st,  4tii,  5th,  6th,  17th,  16th,  19th,  2l8t,  26th,  27ih,  30th;  Freehold, 
N.  J.,  9th,  18th;  Yineland,  N.  J.,  2d,  9th,  10th. 

Prairie  and  foreti  Jtres.—BistDaick,  Dak.,  16th,  17th,  18th;  Fort  Supply,  Ind.  T.,  Stb, 
9th,  12th,  14th  to  16th;  Fort  Gibson,  Ind.  T.,  9th,  11th,  22d;  Fort  SteTenson,  Dak., 
5th,  12th,  17tli,  23d  to  26th;  Yankton,  8th,  9th,  18th,  19th,  24th  to  28th;  Fort  Totten, 
Dak.,  22d,  25th,  26tb,  27th. 

Sand-dorms.— -San  Carlos,  Ariz.,  14th,  15th;  Camp  Thomas,  Ariz.,  10th,  12th,  141h, 
15th,  29th;  Fort  Garland,  Colo.,  28th. 

Snnsets. — ^The  characteristics  of  the  sky  as  indicative  of  fair  or  fonl  weather  for  the  sac- 
ceeding  twenty-four  hoars  have  been  observed  at  all  Signal  Service  stations.  Beports 
from  184  stations  show  5,654  observations  to  have  been  made  of  which  32  were  reported 
doabtinl;  of  the  remainder  5,622,  or  86.5  per  cent.,  were  followed  by  the  expected 
weather. 

Sun  gpots.  — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P.  Todd, 
Director  of  the  lAwrence  Observatory,  Amherst,  Mass. : 
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Beappeercdby 
solar  rotation. 

Total  nmnber 
visible. 

Dec,  1881. 

t 

s 

s 

o 

1 

I 

1 

■ 

s 

o 

1 

i 

1 

2.10a.m 

2 
1 

1 

2 

2 

0 

20f 
15 

2 

7 

8 

0 

3 
8 

8 

.    5 

6 

6 

6 

6 

4 

8 

1 
1 
8 
8 
0 
8 

25t 

aof 
aof 

25t 

20t 

17 

12 
12 
9 
10 
12 
12 
16 

6.  2p.m 

0 

1 
1 

1 

0 

0 
2 
2 
2 
0 

Many  of  the   spots 

smalL 
Many  of  the    spots 

Many  of  the    spots 

■nr>mll- 

Many  of  the   spots 

smalL 
Many  of  the    spots 

small. 
Many  of  the    spots 

smaMi 
Many  of  the   spots 

Many  of  the    spots 
smalL 

Stllixm. 

9,Ua.m: 

10,Ua.m 

U,  9a.m 

IS,  12  m 

0 

1 
0 

6 
8 
5 

17,10  a.m...... 

18,  2  p.m.. 

19, 12  m  .....M.. 
24.  8p.m 

0 
0 
0 

0 
0 
0 

0 

1 
1 

5 
2 
5 

0 
0 
0 

0 
0 
0 

^,12m 

0 
2 
1 
0 
0 

0 

7 
4 
0 
0 

0 
0 

1 

0 
0 

8 
6 
2 
0 
0 

0 
0 

1 

0 
0 

0 
0 
2 

27,  2p.m 

28,  2p.m 

30,  4p.  m 

31,  4p.m 

Broad  areaaofikouljB. 

fApprozimated. 


FaculfB  were  seen  at  the  time  of  every  observation. 


Mr.  H.  D.  Gowey,  at  North  Lewisboigh,  Ohio,  reports:  Son  spots  observed  on  every 
dear  day  doling  the  month.    They  were  largest  on  the  5th,  17th;  smallest  on  the  10th; 
most  nomeroos  on  the  15th,  and  least  nameroos  on  the  23d. 
Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig.  ^  Bvt,  Mqj.  Gen'L,  Chief  Signal  Officer,  U.  8.  A. 
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APPENDIX    No.    82. 

MONTHLY  WEATHER  REVIEW,  JANUARY,  1882. 


INTRODUCTION. 

In  preparing  this  Review  the  following  data,  received  up  to  Fehruary  20,  have  heen 
used,  viz:  the  regular  tri-daily  weather  charts,  containing  the  data  of  simultaneous  ob- 
servations taken  at  135  Signal  Service  stations  and  13  Canadian  stations,  as  telegraphed 
to  this  office;  164  monthly  journals  and  165  monthly  means  from  the  former,  and  13 
monthly  means  from  the  latter;  216  monthly  registers  from  voluntary  observers;  60 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York 
Herald  weather  service;  abstracts  of  ships'  lo^,  furnished  by  the  publishers  of  the  New 
York  maritime  register;  monthly  reports  from  the  local  weather  services  of  Iowa,  Ne-, 
braska,  and  Missouri,  and  of  the  Central  Pacific  Railroad  Company;  reliable  newspaper 
extracts;  special  rejiorts. 

BABOMSTBIC  PBIQ8SUBE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the 
United  States  and  Canada  for  the  month  of  January,  1882,  Chart  No.  II  has  been  pre- 
pared, upon  which  are  traced  the  lines  of  equal  barometric  mean  values.  The  areas  of 
lowest  mean  pressure  embrace  the  Lake  Superior  region  and  the  Canadian  maritime 
provinces,  lowest  barometers  at  Charlottetown,  P.  E.  I.,  and  Marquette,  29.92  and  30.04, 
respectively.  In  the  extreme  southern  portion  of  the  South  Pacific  Coast  region  the 
bajometric  mean  falls  to  30.03;  elsewhere  throughout  the  entire  country  the  mean 
pressure  ranges  from  30.07  to  30.23.  The  two  principal  areas  of  high  pressure  embrace 
the  South  Atlantic  States  and  the  Middle  Plateau  region,  highest  l^rometers,  30.23,  at 
Augusta  and  Charleston,  and  30.21  at  Pioche,  Salt  Lake  City,  and  Eagle  Rock.  By 
comparison  with  the  previous  month,  it  will  be  noticed  that  the  areas  of  maximum 
pressure  occupy  about  the  same  regions,  the  western  area  decreasing  in  extent  and  press- 
ure, while  that  to  the  eastward  increased  in  extent  but  diminished  slightly  in  pressure. 
The  low  area  which  occupied  northern  Minnesota  and  Dakota  in  December  last  moved 
gradually  eastward  into  northern  Canada,  but  the  change  was  not  sufficient  to  restore 
the  natural  condition  in  the  former  State,  as  at  Saint  Vincent  the  barometric  mean  value 
still  remained  0.06  inch  below  the  normal. 

Departure9  from  the  normal  valuer  for  the  month. — Compared  with  the  means  of  previous 
years,  the  mean  pressure  for  the  present  month  shows  (with  the  exception  of  scattering 
stations)  very  small  changes.  The  distribution  of  excess  and  deficiency  is  evenly  bal- 
anced in  the  number  of  separate  areas  but  not  in  the  extent  embraced  by  each.  For 
the  most  part  the  pressure  is  below  the  normal  for  the  month.  The  larger  area  of  ex-* 
cess  embraces  the  central  portion  of  the  Lake  region  and  thence  southeastward  to  the 
Atlantic  coast,  the  departures  ranging  from  0.01  to  0.1  inch,  being  mostly,  however, 
from  0.02  to  0.05  inch.  The  second  area  of  excess  includes  the  Middle  and  Northern 
Pacific  Coast  and  Northern  Plateau  regions,  where  the  dei>artures  range  from  0.02  inch 
at  Sacramento  to  0.14  inch  at  Portland  and  Olympia.  The  most  extensive  area  of  de- 
ficiency, including  the  Eastern  Gulf  States  and  South  Pacific  Coast  region,  embraces  the 
entire  country  west  of  the  Mississippi  and  east  of  the  112th  meridian,  the  departures 
ranging  from  0.01  to  0.1  inch.  The  second  and  smaller  area  of  deficiency  comprises  the 
eastern  portion  of  the  Lower  Lake  region,  and  New  England  north  of  Ck>nnecticut,  de- 
partures ranging  from  0.01  to  0.04  inch.  Stations  reporting  a  normal  condition  are  as 
follows:  Marquette,  New  Haven,  New  London,  Pioche,  and  Smithville. 

Barometric  ranges, — ^The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.75  to  1.35  inches,  and  in  the  extremes  from  0.43  inch  at  Key  West  to  1.7  inches 
at  Bamegat.  The  ranges  increase  with  the  latitude  throughout  the  entire  country,  and 
along  the  southern  boundary  of  the  United  States,  finom  Florida  to  California.  Through- 
out the  various  districts  the  monthly  barometric  ranges  varied  as  follows:  New  England, 
from  1.14  inches  on  Mount  Washington  to  1.56  inches  at  Eastport  and  1.63  inches  at 
Newport;  Middle  Atlantic  States,  1.31  inches  at  Lynchburgh  to  1.47  inches  at  Albany 
and  1.7  inches  at  Bom^at;  South  Atlantic  States,  0.79  inch  at  Jacksonville  to  1.36  In- 
dies at  Kitty  hawk;  Florida  Peninsula,  0.43  inch  at  Key  West  to  0.66  inch  at  Cedar 
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Keys;  Eaistem  Gulf  States,  0.68  inch  at  Pensacola  to  0.78  inch  at  Montgomery  and 
Vickshnigh;  Western  Gulf  States,  0.63  inch  at  Indianola  and  Galveston  to  0.83  inch  at 
Little  Rock  and  1.03  inches  at  Fort  Gibson;  Rio  Grande  Valley,  0.54  inch  at  Browns- 
ville to  0.G5  inch  at  Caetroville  and  0.7  inch  at  Rio  Grande;  Ohio  Valley  and  Tennessee, 
0.9  inch  at  Memphis  to  1.02  inches  at  Cincinnati  and  1.3  inches  at  Pittsbui^h;  Lower 
Lake  region,  1.12  inches  at  Detroit  and  Cleveland  to  1.45  inches  at  Oswego;  Upper  Lake 
region,  1.17  inches  at  Marquette  to  1.25  inches  at  Chicago  and  1.47  inches  at  Alpena; 
Upper  Mississippi  Valley,  1.00  inch  at  Cairo  to  1.21  inches  at  Des  Moines  and  1.37  inches 
at  Madison;  Missouri  Valley,  0.97  i^ich  at  Springfield,  Mo.,  to  1.11  inches  at  Yankton 
and  1.17  inches  at  Leavenworth  and  Huron;  Extreme  Northwest,  1.17  inches  at  Fort 
Buford  to  1.21  inches  at  Bismarck  and  1.55  inches  at  Saint  Vincent;  Northern  Slope, 
0.76  inch  at  Cheyenne  to  1.00  inch  at  Fort  Custer  and  1.02  inches  at  Forts  Assinniboine 
and  Benton;  Middle  Slope,  0.67  inch  on  Pike's  Peak  to  1.03  inches  at  Dodge  Oty; 
Southern  Slope,  0.56  inch  at  McEavett  to  0.59  inch  at  Fort  Davis  and  0.98  inch  at  Foil 
GrifBn;  Northern  Plateau,  0.74  inch  at  Eagle  Rock  to  1.00  inch  at  Spokane  and  1.25 
inches  at  Umatilla;  Middle  Plateau,  0.69  inch  at  Pioche  to  0.79  inch  at  Winnemucca 
and  0.8  inch  at  Salt  Lake  City;  Southern  Plateau,  0.42  inch  at  Fort  Grant  to  0.53  inch 
at  Presoott  and  0.68  inch  at  Santa  F^;  North  Pacific  Coast  region,  0.81  inch  at  Rose- 
bmgh  to  0.97  inch  at  Portland  and  1.18  inches  at  Olympia;  Middle  Pacific  Coast  region^ 
0.61  inch  at  San  Francisco  to  0.67  inch  at  Sacramento  and  0.73  inch  at  Red  Bluff;  &uth 
Pacific  Coast  region,  0.66  inch  at  Visalia  to  0.76  inch  at  Yuma  and  0.8  inch  at  San 
Diego. 

Areas  of  high  barometer, — Nine  such  areas  have  been  sufficiently  important  to  merit 
description. 

No.  I. — During  the  1st  the  pressure  rapidly  increased  over  the  Lake  region,  Tennes- 
see, the  South  Atlantic  and  East  Gulf  States.  The  morning  map  of  the  2d  showed  a 
center  of  high  barometer  near  Montgomery  and  one  in  the  Extreme  Northwest.  This 
increased  pressure  in  the  Gulf  States  extended  rapidly  to  the  northeast,  following  the 
IMissage  of  low  area  No.  I,  and  on  the  3d  joined  the  northern  high  area,  which  had 
moved  eastward.  On  the  morning  of  the  4th  the  center  of  high  barometer  was  near 
Parry  Sound,  and  during  this  day  and  the  5th  passed  over  the  Saint  Lawrence  Valley 
and  to  the  eastward  over  Nova  Scotia.  A  rapid  tall  of  temperature  accompanied  the 
rise  in  the  barometer  along  the  Atlantic  coast  on  the  1st  and  2d.  The  cold  wave  which 
suxx>mpanied  the  high  barometer  that  passed  from  the  northwest  did  not  affect  stations 
south  of  latitude  40°  N.  The  minimum  temperature  for  the  month  occurred  at  most 
stations  in  the  South  Atlantic  and  East  Gulf  States  on  the  2d. 

No.  II. — During  the  6th  the  barometer  rose  rapidly  in  Oregon  and  Washington  Terri- 
tor5\  This  rise  extended,  during  the  7th,  over  the  whole  country  west  of  the  Missis- 
sippi, and  on  the  8th  the  area  of  highest  barometer  was  over  Colorado  and  Kansas;  it 
then  moved  into  the  Ohio  Valley  and  the  Lower  Lake  region,  and  thence  off  to  the 
northeast.  The  cold  wave  accompanying  this  area  was  felt  on  the  Pacific  coast  on  the 
6th,  extended  to  the  Missouri  River  on  the  7th,  and  reached  the  Atlantic  coast  on  the 
9th.     The  temperature  continued  to  fall  along  the  Atlantic  coast  during  the  10th. 

No.  III. — Appeared  in  Montana  on  the  9th,  moved  to  the  southeast  during  the  10th, 
and  on  the  morning  of  the  11th  was  central  in  Kansas;  in  Pennsylvania  on  the  morning 
6f  the  12th,  and  passed  off  the  Middle  Atlantic  coast  during  the  day.  The  cold  wave 
reached  the  Mississippi  on  the  10th.  From  the  afternoon  of  the  10th  to  the  afternoon 
of  the  11th  the  temperature  fell  from  15^  to  23^  in  the  East  Gulf  States  and  the  morn- 
ing map  of  the  ]^2th  showed  a  fall  of  from  13°  to  24^  in  the  Upper  Lakes  in  last'  twenty- 
four  hours. 

No.  IV. — Appeared  in  Washington  Territory  on  the  12th;  the  increased  pressure  ex- 
tended rapidly  to  the  southeast.  On  the  13th  the  center  of  high  pressure  was  in  Kan- 
sas, and  moved  during  the  14th  to  the  South  Atlantic  coast.  The  temperature  fell  ftom 
8^  to  27°  in  Dakota  and  Montana  during  the  12th;  this  fall  of  temperature  was  felt  over 
the  Mississippi  and  Missouri  Valleys  and  West  Gulf  States  during  the  13th,  and  over 
New  England,  the  Middle  and  South  Atlantic  States  on  the  14th.    During  the  15th  the 

I  pressure  fell  rapidly  in  the  Lower  Lake  region  and  New  England,  and  remained  com- 
paratively high  in  the  South.    The  winds  shifted  to  southerly,  and  the  temperature  rose 

'      from  10°  to  ^°  in  the  Lower  Lakes,  in  New  England,  the  Middle,  South  Atlantic,  and 

>      Gulf  States. 

i  No.  V. — The  barometer  rose  rapidly  in  Montana  on  the  14th,  and  on  the  15th  the 

highest  pressure  was  over  that  Territory;  by  the  16th  it  had  moved  into  Kansas;  the 
center  thence  passed  eastward  to  the  Middle  Atlantic  coast  and  up  the  coast  to  Nova 
Scotia.     The  cold  wave  was  felt  over  the  whole  United  States.     Starting  in  Montana  on 

J  the  14th,  it  soon  extended  from  British  America  to  the  Gulf  of  Mexico,  and  parsed  east- 
ward, reaching  the  Atlantic  coast  on  the  17th.  From  the  morning  of  the  16th  to  the 
morning  of  the  17th  the  temperature  fell  44°  at  Denison,  36°  at  Indianola,  from  35°  to 
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40°  in  the  Ohio  Valley,  and  from  20°  to  36°  in  the  Middle  Atlantic  States  and  New 
England  on  the  17th. 

No.  YI. — An  area  of  high  barometer  that  had  advanced  from  the  Northwest  was  fonnd 
on  the  morning  of  the  19th  as  an  area  of  30.30  over  ilissonri,  Iowa,  and  Illinois.  The 
center  of  high  pressure  moved  rapidly  to  the  northeast,  and  on  the  morning  of  the  20th 
the  highest  pressure  was  over  Nova  Scotia.  During  the  night  of  the  17th  the  tempera- 
ture fell  from  15°  to  25°  in  Dakota  and  Montana,  and  from  6°  to  14°  in  the  Upper  Lake 
r^on  the  next  night.  No  marked  changes  were  ohserx'ed  in  the  Lower  Lake  region. 
The  cold  wave  reached  the  Atlantic  coast  on  the  aflemoon  and  night  of  the  19th,  caus- 
ing a  fall  of  from  10°  to  20°  in  the  Middle  AUantic  and  New  England  States,  and  Cana- 
•dian  maritime  provinces. 

No.  VII. — On  the  morning  of  the  21st  the  highest  barometer  was  in  northwestern 
Dakota,  where  the  pressure  had  increased  from  0.68  to  0.76  inch  in  last  twenty-four 
hours.  On  the  morning  of  the  22d  the  area  of  highest  pressure  was  over  Manitoba;  it 
reached  the  Saint  Lawrence  Valley  on  the  24th,  and  then  moved  to  the  southeast,  and 
on  the  morning  of  the  25th  was  over  the  New  England  coast.  The  winds  shifted  to  the 
northwest  in  the  Upper  Lake  region  on  the  21st,  the  Lower  Lakes  and  Middle  Atlantic 
States  on  the  22d,  and  in  New  England  on  the  23d.  Snow  fell  in  the  Lake  region  on 
the  21st,  22d,  and  23d.  In  New  England  and  the  Middle  Atlantic  States  the  weather 
generally  cleared  as  soon  as  the  wind  had  shifted  to  northwest.  In  its  progress  this 
iurea  was  accompanied  by  very  low  temperatures.  The  minimum  temperatures  for  the 
month  occurred  at  most  stations  in  the  Lake  region.  New  England  and  Middle  Atlantio 
States  on  the  24th. 

No.  VIII. — ^The  barometer  rose  from  0.38^  inch  to  0.46  inch  in  Montana  on  the  26th. 
This  increased  pressure  extended  rapidly  to  the  south  and  east,  and  at  midnight  of  the 
2Gth  the  highest  barometer  was  at  Leavenworth.  The  center  of  highest  pressure  then 
passed  rapiSy  to  the  Lower  Lake  region,  and  thence  to  the  northeast  over  the  Canadian 
maritime  provinces.  At  midnight  of  the  25th  the  temperature  had  fallen  from  20°  to 
30°  in  Montana  in  last  twenty-four  hours.  The  cold  wave  extended  south  to  Mexico;  it 
then  moved  eastward  reaching  the  Atlantic  coast  on  the  27th. 

No.  IX. — On  the  morning  of  the  28th  an  area  of  high  barometer  was  central  in  the 
Upper  Missouri  Valley,  and  a  marked  &1I  in  temperature  occurred  in  the  Upper  Miasia- 
sippi  and  Missouri  VsJleys  and  northwest  districts.  This  high  barometer  moved  down 
the  Missouri  Valley.  The  highest  barometer  was  at  Leavenworth  on  the  morning  of 
the  29th.  It  then  moved  east  to  the  Atlantic  coast-,  which  it  reached  on  the  30th.  A 
marked  fall  in  temperature  was  felt  in  all  districts.  As  this  area  passed  over  the  Upper 
Missouri  Valley  the  minimum  temperatures  for  the  month  occurred  on  the  28th. 

Areas  of  low  barometer. — Fourteen  areas  of  barometric  minima  appeared  within  the 
limits  of  the  Signal  Service  stations  during  the  month  of  January,  1882.  Chart  No.  I 
shows  the  paths  of  thirteen  of  these  areas.     No.  VIII  is  not  charted. 

No.  I. — On  the  30th  of  December,  1881,  the  barometer  fell  rapidly  in  Texas.  This 
fall  extended  eastward  the  next  day,  and  at  midnight  of  the  31st  a  storm  center  was 
located  in  northeastern  Geoigia.  The  morning  map  of  January  1  showed  the  center  to 
be  near  Smithville,  N.  C.  It  then  passed  to  the  northeast,  accompanied  by  high  winds, 
heavy  rain  and  snow  along  the  Atlantic  coast.  Snow  also  fell  in  the  Lake  region.  The 
following  high  velocities  were  noted  during  the  passage  of  this  storm:  Hatteras,  NW., 
32  miles;  Eittyawk,  N.,  48  miles;  Cape  Henry,  NW.,  52  miles;  Delaware  Breakwater 
and  Sandy  Hook,  N.,  43  miles.  The  following  reports  furnished  through  the  co-opera- 
tion of  the  New  York  Herald  Weather  Service  probably  indicates  the  presence  of  this 
storm  during  its  passage  eastward  over  the  ocean:  Steamship  Assyria,  1st,  a.  m.,  in  35^ 
21^  N.,  ee""  W  W.,  30.20,  W.,  force  6,  dear  and  fine;  p.  m.,  in  35°  42'  N.,  67°  28^  W., 
29.88,  SSE.,  force  8,  overcast  and  threatening.  2d,  in  36°  13'  N.,  68°  13'  W.,  29.90,  W., 
force  9,  heavy  squalls,  thunder  and  lightning;  p.  m.,  in  36°  26'  N.,  69°  07'  W.,  29.90, 
force  8,  overcast  and  squally,  high  confused  sea.  3d,  a.  m.,  in  37°  32'  N.,  70°  35'  W., 
30.10,  WNW.,  force  6,  sea  covered  with  driving  vapor  of  warm  water  followed  by 
squally  weather  and  hail.  Steamship  Acapulco,  Ist,  in  34°  N.,  74°  18'  W.,  29.82,  a  fiiU 
of  0.42  inch  in  past  twenty-four  hours,  WSW.,  force  9,  heavy  squalls  of  wind  and  rain. 
2d,  in  37°  20'  N.,  73°  48'  W.,  30.25,  NNW.,  force  6,  snow  squalls,  heavy  sea  swell  from 
northeast. 

No.  II. — Appeared  in  Texas  on  the  3d.  It  moved  to  the  northeast  with  increasing 
pressure  during  the  4th,  and  disappeared  as  a  storm  center  on  the  5th,  in  Ohio.  Rain 
fell  in  the  Gulf  States  and  Tennessee,  and  snow  in  the  Ohio  Valley  and  Lake  region. 

Nos.  Ill  and  IV. — No.  Ill  appeared  on  the  coast  of  Washington  Territory  on  the  morn- 
ing; of  the  4th.  On  the  5th  it  was  near  Fort  Garry,  southeast  to  southwest  winds,  with 
cloudy  weather,  prevailing  in  the  Lake  region  and  the  Upper  Mississippi  and  Missouri 
Valleys.  On  the  6th  it  rained  or  snowed  in  all  districts  east  of  the  Mississippi  River. 
On  the  7th  the  center  passed  to  the  east  of  Nova  Scotia.    On  the  morning  of  this  day 
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area  No.  lY  appeared  in  Iowa,  and  the  rains  of  the  6th  oontinned  during  the  7th  and 
8th.  This  area  moved  north  and  east  and  disappeared  over  the  Calf  of  Saint  Lawrence 
on  the  afternoon  of  the  9th.  The  following  reports^  furnished  through  the  co-operation 
of  the  New  York  Herald  Weather  Service,  probahly  indicates  the  presence  of  this  storm 
during  its  passage  eastward  over  the  ocean:  Steamship  Zeeland,  7th,  in  42^  11^  N.,  61^ 
19^  W.,  29.50,  a&ll  of  0.65inclLin  past  twenty-four  hours,  variable  winds;  8th,  in  41''  13^ 
N.,  64*»  48'  W.,  29.95,  NNW.,  moderate  gale,  high  westerly  sea;  9th,  in  40*»  47'  N.,  69* 
46^  W.,  29.62,  8W.,  fresh  gale,  dense  fog  for  seven  hours.  Steamship  Celtic,  in  42°  24' 
N.,  61**  02'  W.,  29.86,  a  fall  of  0.51  inch  in  past  twenty-four  hours,  S.,  force  4,  rain. 

No.  y. — On  the  morning  of  the  10th  this  area  was  central  in  Texas,  accompanied  by 
rain  in  the  North  Atlantic  and  Gulf  States,  Tennessee,  and  the  Ohio  Valley.  This 
storm  moved  rapidly  to  the  Lower  Lake  region  and  thence  to  the  northeast.  Generad 
and  heavy  rains  in  all  districts  east  of  the  Mississippi,  clearing  in  New  England  on  the 
12th,  and  in  other  districts  the  day  before.  Wind  velocities  of  27  to  40  miles  were  re- 
ported from  the  New  England,  Middle,  and  South  Atlantic  coasts.  The  following  re- 
ports, furnished  through  the  co-operation  of  the  New  York  Herald  Weather  Sei^ce, 
probably  indicates  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean: 
Steamship  aty  of  Montreal,  12th,  in  44<»  31'  N.,  49*»  56'  W.,  NW.  to  NE.  strong  ^ea, 
high  head  sea;  13th,  in  43"*  06'  N.,  56°  01'  W.,  E.  to  NNW.  strong  gales,  heavy  snow 
squalls,  high  beam  sea. 

No.  YI. — ^Advancing  from  the  southwest,  this  area  was  central  near  Leavenworth  at  mid- 
night of  the  12th.  Rain  had  fallen  during  the  day  in  all  districts  east  of  the  Mississippi ; 
these  rains  continued  during  the  13th.  The  winds  had  shifted  to  westerly,  and  by  midni^t 
of  the  14th  clear  weather  prevailed  in  nearly  all  districts.  On  the  afternoon  of  the  15th 
a  new  area  (No.  VIII,  not  charted)  appeared  near  Leavenworth,  and  following  after  No. 
VI  caused  general  and  heavy  rain  or  snow  in  the  same  districts  as  No.  VI.  The  rain 
continued  in  New  England,  the  Middle,  South  Atlantic,  and  Gulf  States,  Tennessee,  and 
the  Ohio  Valley,  and  Lower  Lake  region  until  the  17th.  The  following  reports,  fhr- 
nished  through  the  co-operation  of  the  New  York  Herald  Weather  Service,  probably  in- 
dicates the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship 
City  of  Montreal,  14th,  in  42^  12'  N.,  61°  18'  W.,  NNW.  to  S.  and  NW.,  fresh  to  strong 
gales,  high  head  sea;  15th,  in  4V  01'  N.,  65**  17'  W.,  WNW.,  heavy  gale,  high  head* 
sea;  16th,  in  40°  40'  N.,  71°  11'  W.,  strong  westerly  winds,  fine  weather.  Steamship 
Britannic  14th,  in  42°  02'  N.,  62°  42'  W.,  29.13,  a  fall  of  0.67  inch  in  past  twenty-four 
hours,  W.,  force  6;  15th,  in  40°  46'  N.,  69°  W.,  29.91,  W8W.,  force  3. 

No.  VII. — This  area  could  only  be  approximately  traced,  as  its  path  was  north  of  our 
stations  of  observation;  it  was  of  slight  energy,  and  had  but  little  effect  on  the  weather 
in  the  United  States. 

No.  IX. — Was  central  near  Fort  Gany  on  the  afternoon  of  the  17th.  During  the  re- 
mainder of  this  day  and  the  18th  it  moved  eastward  as  &r  as  Rockliffe,  accompanied  by 
very  little  rain,  the  winds  in  the  Lake  region  and  Mississippi  Valley  being  from  south- 
west to  northwest.  A  secondary  depj^ession  that  had  moved  up  from  the  Gulf  of  Mexico 
on  the  18th  caused  rain  in  the  Middle  and  South  Atlantic  States  and  Tennessee.  By  the 
morning  of  the  19th  this  secondary  depression  had  moved  into  New  England  and  joined 
No.  IX,  which  was  then  central  in  the  Saint  Lawrence  Vsdley,  and  at  midnight  generally 
fail  weather  prevailed.  The  following  rojiorts,  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicates  the  presence  of  this  storm  during  its 
passage  eastward  over  the  ocean :  Steamship  Adriatic,  19th,  in  43°  04'  N. ,  57°  55'  W. ,  north 
to  variable,  fresh  gales,  snow  squalls;  20th,  in  41°  30'  N.,  64°  34'  W.,  variable  winds, 
squaUy,  with  hoU.  Steamship  Waesland,  19th,  in  42°  28'  N.,  60°  05'  W.,  29.^,  a  fall 
of  0.18  inch  in  past  twenty-four  hours,  NW.to  S.,  strong  winds  with  thick  weather; 
20th,  in  41°  01'  N.,  65°  11'  W.,  30.28,  SW.  to  NE.,  first  part  of  day  stormy  with  very 
high  sea,  followed  during  afternoon  by  pleasant  weather. 

*  No.  X. — ^Appeared  in  the  Extreme  Northwest  on  the  morning  of  the  20th.  On  the 
morning  of  the  21st  the  center  was  near  Marquette,  and  snow  had  fallen  in  the  Lake  re- 
gion. During  this  day  and  the  22d  it  moved  east  and  north  to  the  Saint  Lawrence  Val- 
ley, accompanied  by  snow.  The  weather  generally  cleared  on  the  23d.  The  following 
reports,  ftirnished  through  the  co-operation  of  the  Nev  York  Herald  Weather  Service, 
probably  indicates  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean: 
Steamship  Lake  Champlain,  22d,  noon,  in  43°  30'  N.,  56°  49'  W.,  29.38,  a  fall  of  1.00 
inch  in  past  twenty-four  hours,  SSW.,  force  4,  heavy  southerly  sea;  midnight,  barom- 
eter 29.40,  wind  SW.,  force  9;  23d,  noon,  in  42°  57'  N.,  58°  47' W.,  29.40,  W.,  force  9, 
high  confused  sea;  midnight,  29.77,  W.,  force  10;  24th,  noon,  in  42°  18'  N.,  61°  09'  W., 
30.00,  WNW.,  force  9;  midnight,  30.40,  N^V.,  force  5.  Steamship  Bothnia,  in  43°  04'" 
N.,  54°  50' W.,  29.56,  a  fall  of  0.80  inch  in  past  twenty-four  hours,  S.,  force  6,  thick 
misty  weather;  23d,  in  42°  04'  N.,  59°  38' W.,  29.57,  W.,  force  11  (violent  hurricane), 
very  high  westerly  sea,  dark  cloudy  sky,  with  heavy  hail  squalls;  24th,  in  41°  10'  N., 
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63®  26^  W.,  30.14,  NW.,  force  8,  very  hi^  sea,  cloudy,  with  constant  snow  squalls; 
25th,  in  40®  42'  N.,  6&*  W.,  30.50,  W.,  force  3,  fine,  clear  weather. 

Kos.  XI  and  XII. — ^No.  XI  appeared  in  Montana  on  the  24th.  Rain  and  snow  fell  in 
the  Upper  Mississippi  and  Missouri  Valleys  and  the  Extreme  Northwest  on  this  day. 
On  the  25th  the  center  moved  into  the  Lake  region,  and  general  and  heavy  rains  occurred 
in  all  districts  east  of  the  Mississippi.  The  center  paeiied  over  New  Brunswick  on  the 
26th.  On  the  morning  of  this  day,  when  the  center  was  near  Rockdiffe,  No.  XII  ap- 
peared central  in  Iowa,  and  moved  across  the  L^e  region  and  into  the  Province  of  On- 
tario. The  rains  which  began  with  No.  XI  continued  during  the  passage  of  this  storm  on 
the  26th.  The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Her- 
ald Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage 
eastward  over  the  ocean:  Steamship  Republic,  29th,  in  49®  34""  N.,  37®  55'  W.,  28.89,  a 
fall  of  1.17  inches  in  past  twenty-four  hours,  SSW.,  force  7;  30th,  in  48®  15'  N.,  42®  54' 
W.,  29.22.,  SSE.,  force  6,  sleeting;  31st,  in  46®  33'  N.,  47®  31'  W.,  29.59,  WSW.,  force 
7.  hazy. 

No.  XIII. — ^The  center  of  this  area  was  first  located  near  Duluth,  on  the  midnight 
map  of  the  27th.  Cloudy  weather  and  light  rain  in  the  Lake  r^on,  and  general  rains 
and  snow  in  New  England  prevailed  on  the  28th.  By  the  morning  of  the  2^h  the  winds 
had  shifted  to  west  and  northwest.  Snow  fell  during  the  day  in  New  England  and  the 
Lower  Lake  region;  weather  generally  clearing  by  midnight. 

No.  XIV. — ^The  storm  moved  up  from  the  Gulf  of  Mexico  on  the  30th,  causing  heavy 
rains  in  the  South  Atlantic  and  Gulf  States  during  the  day.  On  the  morning  of  the  31st 
it  appeared  as  an  area  of  low  barometer,  central  in  Kentucky,  and  snow  had  fallen  in 
the  Middle  Atlantic  States;  this  snow  continued  and  extendi  to  New  England  on  the 
31st;  the  weather  cleared  in  the  South  Atlantic  and  Gulf  States  on  this  date.  Caution- 
ary signals  were  ordered  for  this  storm  on  the  morning  of  the  31st,  and  were  justified  by 
the  following  maximum  velocities:  Hatteras,  8W.,  42  miles;  Eittyhawk,  S.,  36  miles: 
Cape  Henry,  E.,  36  miles;  Delaware  Breakwater,  E.,  40  miles;  Sandy  Hook,  E.,  54  miles; 
New  York,  NE.,  41  miles;  Eastport,  NE.,  38  miles;  and  by  velocities  of  more  than  25 
miles  at  a  large  number  of  other  stations  on  the  coast.  The  following  reports,  furnished 
through  the  co-operation  of  the  New  York  Herald  Weather  Service,  probably  indicate  the 
presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship  Wyoming, 
30th,  in  44®  44'  N. ,  54®  W. ,  SE.  to  NW. ,  moderate  breeze  to  hard  gale,  with  frequent  snow 
squalls;  31st,  43®  12'  N.,  67®  33'  W.,  NW.,  fresh  to  strong  gale  and  squally,  high  sea; 
February  in  42®  N.,  63®  35' W.,  SE  to  NW.,  strong  gales,  cloudy  with  heavy  rain;  2d,  in 
40®  38'  N.,  69®  37'  W.,  N.  to  W.,  heavy  gale,  with  moderate  breeze,  fine  weather. 

INTEBNATIONAL  METEOROLOGY. 

International  Charts  Nos.  IV  and  V  accompany  the  present  Review  for  January,  1862. 
The  former  is  published  for  November,  1879,  and  continues  the  series  of  this  chart  com- 
menced in  January,  1877.  Hie  '*Beobachtungen  auf  dem  Nordatlantischen  Ocean,'' 
kindly  furnished  this  office  through  the  courtesy  of  Prof  Dr.  G.  Neumayer,  director  of 
the  German  Marine  Observatory,  has  not  been  used  in  the  preparation  of  Chart  No.  IV, 
owing  to  unavoidable  delay  in  the  receipt  of  the  data.  Chart  No.  Y  is  prepared  for  the 
month  of  February,  1880,  and  continues  the  series  of  this  chart  commented  in  Novem- 
ber, 1877. 

Chart  No.  IV  shows  the  mean  pressure,  temperature,  and  prevailing  direction  of  the 
wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month  of 
November,  1879,  over  the  Northern,  and  at  certain  isolated  stations  in  the  Southern  Hemi- 
sphere. There  are  no  marked  penters  of  barometric  minima  for  the  present  month,  owing 
to  a  more  uniform  distribution  of  mean  atmospheric  pressure,  particularly  over  the  land 
areas.  Three  areas  of  comparatively  low  pressure  are  distributed  as  follows:  one  between 
the  Azores  and  Madeira  Islands,  bairometer  29.90;  another  over  the  Okhotsk  Sea,  barom- 
eter 29.90,  and  the  last  central  over  Greenland,  the  isobar  of  29.80  passing  thence  north- 
eastward north  of  parallel  70®  N.  to  northern  Scandinavia  and  Lapland.  The  continued 
progress  of  areas  of  high  pressure  from  the  region  of  the  Azores  northeastward  over  North- 
em  Europe  efiected  a  very  marked  change  in  the  distribution  of  mean  atmospheric  press- 
ure off  the  western  coast  of  that  country.  The  unvarying  conditions  of  the  past  six 
months  or  more  have  finally  been  reversed  by  the  formation  of  an  area  of  barometric  max- 
ima over  the  British  Isles  and  one  of  barometric  minima  over  the  Azores.  There  are  four 
prindpal  areas  of  high  pressure  for  the  month,  distributed  as  follows:  in  Central  Mexico, 
30. 30 ;  off  the  western  coast  of  Ireland,  30. 30 ;  in  sof^theastem  Siberia,  30. 30;  in  the  south- 
eastern portion  of  the  United  States,  30.20.  The  extreme  mean  pressures  for  the  month 
are,  29.71  (lowest)  at  Godthaab  and  30.34  (highest)  at  Mexico.  The  extreme  monthly 
range  of  mean  pressure  is  0.63  inch,  which  is  0.63  inch  smaller  than  the  range  for  No- 
vember, 1877,  and  0.68  inch  smaller  than  for  the  same  month  in  1878.    The  following 
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extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale:  Lowest — ^York 
Factory,  3°;  Nertchinsk,  8°;  Yeniseisk,  9°;  Nikolaievsk,  on  the  Amoor,  13°;  Archai^l 
and  Barnaul,  14°;  Fort  Garry  and  Haparanda,  15°;  Moose  Factory,  18°;  £katerinbai>;, 
19°.  Uighest— Free  Town,  86°;  Paramaribo,  8;i°;  Manilla,  81°;  Bridgetown,  80°; 
Poona,  79°;  Bombay,  Fort  de  France,  Mauritius,  and  St.  Thomas,  78°;  Nassau  and 
Santiago  de  Cuba,  76°;  Havana,  75°.  The  prevailing  direction  of  the  winds  over  the 
United  States  was  northeast  to  northwest  in  the  Atlantic  Coast  States;  southerly  in  the 
Gulf  States,  Ohio  Valley,  and  Tennessee;  southwest  to  northwest  in  the  Lake  region; 
northwesterly  in  the  Upper  Mississippi  and  Missouri  Valleys  and  Northwest;  variable 
in  the  Plateau  and  Pacific  Coast  regions;  over  Canada  and  in  the  maritime  provinces, 
north  to  west;  in  Central  Mexico,  calms;  over  the  Atlantic  Ocean,  northeasterly  irom 
the  European  coast  westward  to  near  40°  W.  and  from  the  American  coast  eastward  to 
same  parallel,  northeast  to  northwest  and  southwest;  in  Europe,  northeast  to  northwest, 
except  southerly  along  the  Norway  coast  and  in  Central  Russia;  in  Algiers,  northeast  to 
northwest;  in  Hindostan,  northerly;  along  the  Asiatic  coast  and  over  the  Japan  Islands, 
northeasterly.  Compared  with  November,  1877  and  1878,  the  temperature  over  the 
United  States  is  generally  lower  except  in  the  Gulf  and  South  Atlantic  States,  where 
the  isotherm  of  60°  nearly  replaces  that  of  50°  in  the  two  previous  years.  In  bEirometer 
there  is  a  marked  rise  in  the  Gulf  and  South  Atlantic  States,  an  area  of  30.20  repladng 
that  of  30.10;  elsewhere  there  is  but  little  change.  Over  the  Atlantic  the  chioige  in 
pressure  is  a  very  marked  one,  particularly  in  that  region  included  between  the  paral- 
lels of  45°  and  65°  N.  and  the  meridians  of  10°  and  35°  W.,  where,  as  compared  with 
November,  1877,  the  isobar  of  30.30  replaces  that  of  29,40,  and  as  compared  with  No- 
vember, 1878.  it  replaces  that  of  29.90.  In  the  region  of  the  Azores  there  is  a  decided 
fall,  amounting  to  over  0.2  inch,  while  off  the  American  coast  in  the  vicinity  of  35°  N., 
70°  W.  a  very  noticeable  rise  occurs.  With  respect  to  temperature  there  is  a  general 
rise  north  of  parallel  40°,  increasing  slightly  with  the  latitude;  elsewhere  the  cbimges 
are  unimportant.  In  the  various  countries  of  Europe  and  Asia  the  following  chaniges 
api)ear:  British  Isles,  temperature  slightly  lower  and  the  pressure  from  0.45  to  0.73  indi 
higher.  Scandinavia  and  Denmark,  temperature  from  5°  to  12°  lower  and  the  pressure 
from  0.20  to  0.35  inch  higher.  France,  temperature  from  1°  to  7°  lower  and  the  press- 
ure from  0.28  to  0.33  inch  higher.  Germany,  temperature  from  5°  to  7°  lower  and  tl» 
pressure  from  0.20  to  0.25  inch  higher.  Austria,  temperature  frt)m  7°  to  14°  lower  and 
the  pressure  from  0.05  to  0.07  inch  higher.  Spain  and  Portugal,  temperature  from  4° 
to  6°  higher  with  an  increase  of  pressure  of  from  0.01  to  0.04  inch.  Italy,  temperature 
from  1°  to  3°  lower  and  the  pressure  from  0.01  to  0.07  inch  higher.  Algeria,  tempera- 
ture from  1°  to  7°  higher  with  an  increase  in  pressure  of  0.05  to  0.12  inch.  Turkey, 
temperature  slightly  higher  and  the  pressure  from  0.01  to  0.05  inch  lower.  British  In- 
dia, temperature  from  1°  to  4°  lower,  while  the  pressure  shows  little  or  no  change.  Rus- 
sia and  Siberia,  temperature  from  1°  to  5°  lower  and  the  pressure  from  0.01  to  0.04  inch 
higher.  The  accompanying  table  shows  the  deviations  in  temperature  and  barometer  at 
isolated  stations  for  the  month  of  November,  1879,  as  compared  with  the  means  of  the 
past  two  years: 

Comparative  therfiwrnetric  and  barometric  means,  with  corresponding  departures. 
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York  Factory 

Qodthaab 

Stykkiflhohn 

Tromao , 

ThorBbavn 

Archangel 

Ekaterinburg 

Bamanl.., 

YenifieUk 

Nikolaievsk  on  the  Amoor f, 

Zi-Ka-Wei 

Tokei 

Pekin 

Tashkcnd , 

Nukuas , 

Beirut 


Mean  temperature. 
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B 

i 

I- 

1 

& 

o 

o 

0 

15.0 

2.9 

-1-12.1 

2B.0 

26.8 

-  1.2 

31.0 

37.0 

-H  6.0 

82.2 

28.9 

-  3.8 

89.4 

41.5 

+  2.1 

81.8 

14.0 

-17.8 

29.1 

19.0 

-10.1 

21.0 

14.4 

-  6.6 

11.3 

9.3 

-  2.0 

8.9 

13.3 

+  4.4 

58.6 

52.3 

-  6.8 

47.6 

46.8 

-  0.8 

85.3 

88.7 

-\-  3.4 

40.9 

44.4 

-1-3.5 

41.7 

42.8 

+  1.1 

73.4 

70.3 

-3.1 

Mean  barometer. 


80.32 
90.12 
80.82 
30.46 
30.29 
30.04 


90.23 
80.10 
80.27 
da  24 
80.19 
30.01 


-0.09 
-0.02 
-O.06 
-0.22 
-0,10 
Norm'l 
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Comparative  ihennotnetric  and  baroinetric  nwatis,  d'c. — Continued. 
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Chart  No.  V. — This  chart  displays  the  tracings  of  the  probable  courses  of  twenty  of  the 
principal  storm  areas  of  the  Northern  Hemisphere  for  the  month  of  February,  1880.  The 
xipproximate  paths  of  progressive  movement  are  based  upon  daily  simultaneous  interna- 
tional observations  to  the  number  of  over  650,  besides  a  large  mass  of  irregular  data, 
-which  reaches  this  office  in  various  ways,  from  the  logs  of  vessels  of  the  merchant  marine 
of  the  North  Atlantic  and  North  Pacific  Oceans.  Concerning  the  general  distribution  of 
the  paths  of  the  areas  of  barometric  minima,  the  following  is  given:  one  area  crossed 
southern  Greenland  from  the  northern  portion  of  the  British  possessions.  Fifteen  areas 
traversed  portions  of  the  United  States,  five  of  which  came  from  the  Pacific  Ooe»an,  five 
irom  the  British  possessions,  and  one  from  the  Gulf  of  Mexico.  Twelve  of  these  areas 
reached  the  Atlantic  Ocean,  five  of  which  crossed  the  same  to  the  mainland  of  northern 
Europe.  Over  the  ocean,  one  area  first  appeared  south  of  Greenland,  two  ofi^the  north- 
western coastof  Norway,  and  one  nqrth  of  the  Azores.  Of  the  storms  in  North  America, 
the  following  detailed  descriptions  are  given:  No.  I. — ^This  depression  is  charted  as  a 
continuation  of  area  No.  XXI,  of  the  January,  1880,  chart.  Central  morning  of  the  1st 
in  the  lower  Saint  Lawrence  Valley,  it  moved  rapidly  eastward  during  the  day.  and  by 
the  following  morning  was  central  off  the  banks  of  Newfoundland.  2d,  in  44**  20^  N., 
43P  57^  W.,  29.35,  W.,  force  5,  vessel  had  just  passed  storm  center;  in  46**  13^  N.,  39*» 
W.,  WSW.,  strong  gale,  high  sea;  in  46**  25'  N.,  41*>  W.,  NW,  strong  gale,  high  sea. 
Throughoat  the  Canadian  maritime  provinces  the  winds  were  northwe^rly,  with  in- 
creased force,  and  an  area  of  30.40  rapidly  approached  from  the  Province  of  Quebec. 
Ihuing  the  day  the  course  of  the  depression  curved  to  the  NNE.,  and  by  the  morning  of 
the  3d  it  hod  combined  with  area  No.  Ill,  then  central  between  Greenland  and  Iceland. 
No.  II. — ^This  depression  appeared  in  the  Western  Gulf  on  the  1st.  In  centrxd  and 
southern  Texas  rain  and  snow,  with  northeast  to  northwest  winds,  prevailed  during  the 
day.  To  the  northward  a  high  pressure  area  of  30.40  and  above  extended  over  the  Mis- 
sissippi and  Missouri  Valleys  to  Manitoba.  On  the  2d  the  depression  was  central  off  the 
coast  of  Louisiana,  and  rain  was  quite  general  throughout  the  Gulf  States;  New  Orleans, 
129.62,  a  fall  of  0.^  inch  in  past  twenty-four  hou»,  wind  shifted  from  N£.  10  miles  per 
hour  to  E.  29  miles,  weather  changed  from  cloudy  to  heavy  rain;  Galveston,  29.87,  a 
fall  of  0.29  inch,  W.,  22  miles  per  hour,  threatening.  During  the  day  the  depression 
passed  rapidly  northeastward  over  the  northern  portion  of  the  Eastern  Gulf  States,  and 
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on  the  morning  of  the  3d  was  central  in  sontheastem  Yii^ginia;  Washington,  D.  C,  29.33 
a  fall  of  1.16  inches,  N.,  light  rain;  Norfolk,  29.35,  a  fall  of  1.01  inches,  SW.,  28  milse 
-pet  hour,  fair;  Lynchbnjg,  29.43,  a  Ml  of  l.cf2  inches,  NW.,  light  snow;  Baltimore,  29.32, 
a  &11  of  1.19  inches,  £.,  light  rain;  CapQ  ^l^y,  29.24,  a  fall  of  1.24  inches,  £.  twenty- 
four  miles  per  hour,  fo^y;  Cai>e  Hatteias,  29.42,  a  fall  of  0.89  inch,  W.,  34  miles,  light 
rain,  3.54  inches  rainfall  in  past  twenty-four  hours;  Portsmouth,  N.  C,  2.98  inches  rain- 
J&ll  in  past  twenty-four  hours;  Cape  Lookout,  N.  C,  2.91  inches  rain&ll  in  past  twenty- 
four  hours.  Off  the  Middle  Atlantic  coast  heavy  northeast  to  southeast  gales  prevailed. 
In  Sr*  N.,  71*»  30^  W.,  heavy  gale  from  ESE.  to  WSW.  veering  to  W.,  lasting  twenty- 
six  hours,  heavy  sea  and  snow  squaUs,  vessel  before  wind  under  bare  poles  for  ten  hours, 
lost  deck  load;  in  38°40^  N.,73*»W.,  heavy  gale  from  NE.  to  NW.,  increasing  at  2  p. m. 
to  violent  hurricane;  off  Fire  Island,  terrific  gale  from  E.  veering  to  NW.  and  increasing 
to  hurricane  with  high  sea;  off  Cape  Fear,  heavy  gsde  fix>m  R  veering  to  S.  and  W. ;  in 
42*»  N.,  e2«  24'  W.,  NW.,  heavy  gale;  in  41°  N.,  67°  W.,  NE.  to  SE.,  strong  gale  and 
snow;  in  38°  N.,  69°  30'  W.,  heavy  westerly  squalls  and  high  sea.  4t]i,  depression  cen- 
tral over  the  Gulf  of  Saint  Lawrence.  Sydney,  N.  S.,  29.15,  a  fall  of  1.28  inches,  SW., 
twenty-four  miles  per  hour,  cloudy;  Charlottetown,  Prince  Edward  Island,  29.06,  a&Il 
of  1.35  inches,  NE.,  light  snow;  Little  Glace  Bay,  N.  S.,  29.12,  a&ll  of  1.29  inches,  6E., 
cloudy;  Windsor,  N.  8.,  29.27,  a  fall  of  1.14  inches,  SW.,  snow.  Snow,  with  southwest 
to  northwest  winds,  was  quite  general  throughout  the  Canadian  and  maritime  provinces. 
Over  the  ocean  between  the  p^allels  of  40°  and  50°  N.,  and  west  of  40°  W.,  hea\*v  west- 
erly gales  were  experienced.  In  41°  N.,  66°  40^  W.,  SE.  to  WNW.,  heavy  gales^,  high 
i-onfwed  sea;  in  43°  N.,  62°  W.,  heavy  southwesterly  gale;  in  41°  N.,  58°  W.,  violent 
westerly  gale,  vessel  dismantled;  in  42°  15^  N.,  46°  55'  W.,  succession  of  violent  gales 
from  SW.  to  WNW.,  with  high  confused  sea;  5th,  depression  central  in  about  40°  N., 
50°  W.;  in  50°  38^  N.,  42°15' W.,  29.13,  W.,  force  7,  heavy  westerly  squaUs,  high  con- 
fused sea;  in  51°  30^  N.,  42°  20'  W.,  29.10,  SW.,  force  8,  heavy  rain  squalls;  in  46°  20^ 
N.,  46°  lO'W.,  29.65  WSW.,  force  4,  rain;  in  45°  24' N.,  46°  17' W.,  WNW.,  strong  gale, 
high  sea;  in  42°  N.,  42°  W.,  moderate  westerly  gale,  hard  squalls;  in  480  N.,  23  W., 
WNW.,  W.  and  SW.,  strong  gales,  gloomy  weather,  heavy  sea;  in  48°  N.,  35°  W.,  SW. 
and  W.,  heavy  gale,  high  confused  sea;  in  48°  N.,  30°  W.,  NW.,  stormy,  high  sea,  much 
water  on  deck;  in  45°  09'  N.,  49°  22'  W.,  heavy  SW.  gale  with  tremendous  sea.  6th, 
depression  central  southwest  of  Iceland.  The  following  observations  were  reported  from 
Stykkisholm  during  the  approach  and  passage  of  the  depression:  5th,  29.13,  SW.,  force 
6,  snow;  6th,  28.38,  NE.,  force  7,  snow;  7th,  28.54,  NE.,  force  8, snow;  8th,  28.88,  SE, 
force  2,  snow;  9th,  28.88,  N.,  force  6,  fair;  10th,  29.10,  E.,  force  6,  clear.  The  follow- 
ing observations  were  reported  from  Godthaab  during  the  approach  and  passage  of  the 
depression:  5th,  29.58,  NE.,  force  4,  clear;  6th,  29.50,  NNE.,  force  4,  clear;  7th,  29.37. 
NW.,  force  3,  flair;  8th,  29.26,  NNW.,  force  4,  clear;  9th,  29.24,  N.,  force  4,  snow.  On 
the  6th,  the  pressure  throughout  the  British  Isles  fell  to  29.80  and  below,  showing  a 
change  of  from  0.10  to  0.60  inch  in  previous  twenty-four  hours.  The  winds  shifted  to 
south  and  southeast  with  increased  energy,  and  rainy  or  threatening  weather  generally 
prevailed.  At  North  Unst  the  barometer  fell  to  28.85,  a  change  of  0.55  inch  in  past 
twenty-four  houiB,  wind  SW.,  force  8;  Thorshavn,  28.97,  a  fall  of  0.59  inch,  SSE.,  force 
8,  fair.  7th, NcwthUnst,  28.88,  SW.,  force7;  Thorshavn,  28.66,  W.,  force8.  8th,  North 
Unst,  29.20,  W.,  force  4;  Thorshavn,  29.19,  SSW.,  force  2.  9th,  North  Unst,  29.4a  S., 
force  2;  Thorshavn,  29.37,  S.,  force  4.  Along  the  Norway  coast  the  barometer  ranged 
on  the  different  dates  as  follows:  6th,  from  29.50 at  Tromso  to  29.81  atBergen;  7th,  from 
29.04  at  Brono  to  29.32  at  Bergen;  8th,  from  29.16  at  Tromso  to  29.29  at  Brono;  9ih, 
from  29.30  at  Tromso  to  29.57  at  Bergen.  From  the  6th  to  the  8th  inclusive,  rain  or 
snow  prevailed  throughout  Norway,  with  strong  southerly  winds.  During  the  9th  the 
depression  passed  northeastward  over  northern  Scandinavia  and  by  the  following  morn- 
ing was  central  near  the  White  Sea.  Archangel,  29.62,  SSW.,  force  4,  snow.  Passing 
rapidly  southeastward  the  depression  was  central  morning  of  the  11th  near  60°  N.,  80°  £. 
Barnaul,  29.45,  a  fall  of  1.05  inches,  SW.,  cloudy;  Yeniseisk,  29.58,  a  fall  of  0.79  inch, 
calm,  clear.  During  the  day  the  depression  disappeared  in  central  Siberia  under  the  in- 
fluence of  a  high  pressure  area,  30.60.  No.  III. — This  depression  appeared  on  thelst 
south  of  Green£uid  as  a  continuation  of  area  No.  XXI,  chart  No.  V,  January,  1880.  In 
studying  the  development  of  this  storm  it  was  deemed  advisable  to  withhold  what  could 
only  be  a  partial  description  with  the  January  chart,  awl  embody  the  whole  in  an  un- 
broken narrative  accompanying  Cliart  No.  V,  for  February.  Accordingly  the  incipient 
stages  of  the  depression  are  described  as  follows:  developed  slowly  in  the  Plateau  regions 
during  the  2oth,  26th,  and  27th  of  January,  as  the  result  of  extended  atmospheric  changes 
accompanying  the  formation  and  progress  of  areas  Nos.  XIX  and  XXII,  January  charts 
Light  rain  and  snow  with  variable  winds  attended  its  dilatory  movement  in  these  regions. 
The  progress  of  the  depression  to  the  eastward  for  the  first  three  or  four  days  was  much 
delayed  owing  to  the  sluggish  movement  from  the  British  Possessions  of  a  high  pressure 
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area  in  rear  of  depression  No.  XIX.    By  the  morning  of  the  29th  the  high  barometer 
(30.60)  had  moved  to  the  Lake  region,  while  the  depression  assumed  a  more  decided 
Ibnn  and  became  central  in  the  Middle  Slope;  lowest  barometer  at  Denver,  29.60,  a  fall 
of  0.34  inch,  S.,  clear.     During  the  day  the  depression  moved  rapidly  northeastward, 
with  increasing  energy  toward  the  Upper  Lake  region,  and  by  the  morning  of  the  30th 
was  central  in  northern  Wisconsin,  while  the  high  area  above  referred  to  embraced  the 
liliddle  Atlantic  States,  New  England,  and  the  Canadian  maritime  provinces.     Lowest 
barometer  at  Escauaba,  29.48,  a  &M  of  1.20  inches,  SW.,  light  rain;  Marquette,  29.51,  a 
fall  of  1.13  inches,  S.,  cloudy;  Milwaukee,  29.65,  a  fall  of  0.88  inch,  SW.,  light  rain. 
31st,  depression  central  over  the  Gulf  of  Saint  Lawrence,  followed  throughout  the  Lake 
region,  Ohio  Valley,  Canada  and  the  Middle  Atlantic  States  by  westerly  winds,  with 
occasional  light  rain  and  snow.     Lowest  barometer  at  Dalhousie,  N.  B.,  29.22,  a  fall  of 
1.50  inches,  W.,  fair;  Bathurst,  N.  B.,  29.20,  a  fall  of  1.46  inches,  SW.,  clear;  Chatham, 
N.  B.,  29.30,  a  iaU  of  1.43  inches,  SW.,  cloudy;  Little  Glace  Bay,  N.  S.,  29.40,  a  fall  of 
1.15  inclies,  S.,  raining.    Although  the  fall  in  pressure  was  remarkable  and  sudden,  yet 
the  precipitation  accompanying  the  depression  on  this  day,  though  quite  general,  was 
very  light.     The  highest  vnnd  velocities  were  reported  as  follows:  Mount  Washington, 
NW.,  72  miles;  Boston,  W.,  45;  Father  Point,  N.,  42;  Yarmouth,  N.  S.,  SW.,36;  Cape 
May  and  Newport,  SW.,  32;  Montreal  and  Sandy  Hook,  W.,  28.     Februaiy  1,  depres- 
sion central  south  of  Greenland.     Godthaab,  28.97,  a  fall  of  0.04  inch,  ENE.,  force  4, 
cloudy;  Stykkisholm,  29.10,  a  rise  of  0.43  inch,  SW.,  force  7,  snowing.    2d,  Godthaab, 
28.94,  a  fall  of  0.03  inch,  NNE.,  force  4,  cloudy;  Stykkisholm,  28.90,  a  fall  of  0.20  inch, 
SW.,  force  4,  snowing.     3d,  Godthaab,  29.22,  a  rise  of  0.28  inch,  SW.,  force  6,  snowing, 
Stykkisholm,  29.22,  a  rise  of  0.32  inch,  SW..  force  6,  snowing.     During  the  day  the  area 
moved  northeastward  beyond  Iceland,  being  central  on  the  4th  in  about  67^  N.,  10^  W. ; 
Stykkisholm,  29.24,  SW.,  force  4,  snowing;  Thorshavn,  29.62,  a  fidl  of  0.11  inch,  W., 
force  5,  cloudy;  North  Unst,  29.83,  a  fall  of  0.03  inch,  SW.,  force  6,  cloudy.     5th,  de- 
pression central,  with  diminished  energy,  off  the  northwestern  coast  of  Norway.    Tromso, 
29.09,  a  fall  of  0.15  inch,  SW.,  snowing;  Haparanda,  29.28,  a  fall  of  0.36  inch,  SW.,  clear; 
Brono,  29.25,  a  fall  of  0.38  inch,  NN£^.,  rain  and  snow;  Bergen,  29.54,  a  fall  of  0.56 inch, 
S.,  35  miles  per  hour,  raining.    During  the  day  the  depression  passed  rapidly  southeast- 
ward over  northern  Scandinavia  and  Finland,  and  by  the  morning  of  the  6th  was  central 
south  of  the  White  Sea,  inclosed  by  the  isobar  of  29.40.    To  the  westward  the  winds 
shifted  to  northwesterly,  with  increaised  force,  but  accompanied  by  only  a  slight  rise  in 
pressure,  owing  to  the  rapid  advance  and  extended  influence  of  area  No.  II.    The  follow- 
ing low  pressures  were  reported  from  northwestern  Russia:  Archangel,  29.56,  NNE.,  18 
miles  per  hour,  snowing;  St.  Petersburg,  29.35,  a  fall  of  0.37  inch,  WNW.,  29  miles  per 
hoar,  cloudy;  Dorpat,  29.64,  a  &.11  of  0.28  inch,  WSW.,  fair;  Moscow,  29.68,  a  fall  of 
0.19  inch,  S.,  cloudy.    The  changes  in  pressure  over  this  region  are  not  very  marked, 
owing  to  the  recent  passage  of  area  No.  V.    7th,  depression  central,  with  greatly  in- 
creased energy  in  western  Siberia;  lowest  barometer  at  Ekaterinburg,  26.83,  a  fidl  of  0.49 
in(^,  WSW.,  31  miles  per  hour,  drifting  snow;  this  is  one  of  the  lowest  pressures  reported 
from  Ekaterinburg  for  several  years,  and  was  doubtless  due  to  the  rapid  succession  ot 
areas  Nos.  Ill,  IV,  and  V over  that  region.     Kasan,  29.42,  a  fall  of  0.08  inch,  NNW.,  27 
miles  per  hour,  clear;  Krotkowo,  29.55,  a  fall  of  0.11  inch,  N.,  cloudy.    8th,  depression 
central  in  the  valley  of  the  Obi;  Ekaterinburg,  30.16,  a  rise  of  1.33  inches,  W.,  18  miles 
per  hour,  clear;  Barnaul,  29.76,  a &.11  of  0.12  inch,  SW.,  22  mUes  per  hour,  cloudy;  Yeni- 
seisk, 29.56,  af33dlof0.39inch,  S.,  11  miles,  snowing.    9th,  depression  central  in  the  val- 
ley of  the  Yenisei;  Barnaul,  29.57,  a  fall  of  0.19  inch,  W.,  13  miles,  cloudy;  Yeniseisk, 
29.73,  a  rise  of  0. 17  inch,  WSW.,  20  miles,  snowing.     During  the  day  the  depression  dis- 
appeared in  a  high  pressure  area  over  central  Siberia.     10th,  Barnaul,  30. 50,  SW. ,  cloudy ; 
Yeniseisky  30.37,  calm,  clear.    No.  VI. — This  depression  appeared  to  form  over  the  North- 
em  Slope  during  the  3d,  and  by  the  following  morning  was  central  in  Dakota,  accom- 
panied by  snow  and  southwest  to  northwest  winds.    Displaying  but  very  little  energy 
it  moved  eastward  during  the  day,  and  by  the  morning  of  the  5th  was  central  north  of 
Lake  Sai>erior.     Moose  Factory,  29.87  N.,  cloudy.    During  the  day  the  depression  dis- 
appeared over  northern  Canada,  accompanied  by  snow,  in  the  Lower  Lake  region  and 
New  England,  winds  shifting  to  west  and  northwest,  with  rapidly  rising  pressure.    No. 
YII. — ^This  depression  first  appeared  in  the  Saskatchewan  Valley  on  the  5th,  thence 
moved  rapidly  southeastward  into  the  Upper  Missouri  Valley,  and  by  the  following  morn- 
ing was  central  in  the  Upper  MiBsissippi  Valley,  accompanied  by  light  to  heavy  snow; 
lowest  barometer  at  North  Platte  and  Omaha,  29.89  and  29.93,  res^ctively.    7th,  de- 
pression central  in  the  Lower  Lake  region  and  rapidly  filling  up,  attended  by  light  snow 
and  southwest  to  northwest  vnnds.    During  the  day  the  depression  disappear^  to  the 
eastward  off  the  Middle  Atlantic  coast,  followed  by  a  decidedly  rapid  advance  of  high 
pressure  from  the  west  and  northwest.    By  morning  of  the  8th  an  area  of  30. 60  embraced 
the  Middle  Atlantic  coast.    No.  VIIL — ^Following  the  rapid  disappearance  of  area  No. 
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VII,  this  depression  appeared  in  the  Saskatchewan  Valley  on  the  7th  and  moved  rapidly- 
eastward  over  northern  Montana  and  Dakota  to  Lake  Superior,  where  it  was  oential  on 
the  morning  of  the  8th,  bat  with  little  energy.  On  this  morning  the  barometer  at  Fort 
Garry  read  30. 50,  while  the  area  of  low  was  inclosed  by  the  isobar  of  30. 00.  With  slowly 
decreasing  pressure  at  the  center,  the  depression  passed  eastward  to  the  Canadian  mari- 
time provinces,  and  on  the  morning  of  the  9th  was  inclosed  by  the  isobar  of  29.60;  lowest 
barometer  (29.42)  at  Chatham  and  Dalhousie,  N.  B.  Passing  eastward  overNewfonnd> 
land  during  the  day  the  depression  was  central  over  the  ocean  on  the  10th  in  about  50^ 
N.,  40®  W.,  with  greatly  increased  energy.  In  53°  58'  N.,  27^  49'  W.,  29.47,  SW.,  fore*- 
5,  high  westerly  sea;  in  48°  57'  N.,  38°  04'  W.,  28.80,  WSW.,  light  winds,  very  heavy 
rain;  in  49°  N.,  31°  40'  W.,  N.  to  SW.,  heavy  gale,  very  high  sea;  in  48° N.,  32°22'  W., 
strong  westerly  gale,  high  sea  and  rain;  in  50°  28'  N.,  22°  W.,  heavy  gale,  high  sea. 
11th,  in  52°  54' N.,  29°  50'W.,  28.41,  W.,  force  10,  very  heavy  westerly  sea;  in  49°  53' N., 
29°68' W.,  29.11  XW.,  force  3,  heavy  sea;  in  50°  N.,  23°  W.,  XE.,  strong  ^e,  heavy  seas 
continually  breaking  over  vessel,  five  seamen  disabled,  wind  finally  backed  to  8W.,  with 
high  cross-sea;  decksswept;  in  50°  N.,  21°  W.,  WNW.,  hard  gale,  high  sea.  12th,  de- 
pression central  off  the  northwestern  coast  of  Iceland.  The  following  observations  were 
reported  from  Stykkisholm  during  the  approach  and  passage  of  this  depression.  10th, 
29.10,  E.,  foroeG;  11th,  28.72,  E.,  foree  6;  12th,  28.36, SE.,  force  8,  rain;  13th, 29.46,  SW., 
foroe  7,  snow.  The  following  observations  were  reported  finom  Godthaab  during  the  ap- 
proach and  passage  of  this  depression:  11th,  29.60,  N.,  force  4;  12th,  29.46,  XNW,  foree  5, 
snow.  No.  IX. — This  depression  began  to  enter  the  Northwest  during  the  8th  and  by  the 
following  morning  was  central  in  Dakota.  9th,  Bismarck,  29.88,  a  fall  of  0.52  inch,  SW., 
clear;  York  Factory,  29.88,  a  fall  of  0.20  inch,  S.,  threatening.  Between  these  two  sta- 
tions the  pressures  at  Pembina  and  Fort  Garry  were  30.06  and  30.16  respectively,  wind 
S.,  cloudy.  10th,  depression  central  north  of  Lake  Superior.  Moose  Factory,  29.79,  & 
fall  of  0.59  inch,  SW.,  cloudy;  Marquette,  29.90,  a  fiill  of  0.58  inch,  W.,  dear;  Es- 
canba,  29.89,  a  fall  of  0.62  inch,  NW.,  cloudy;  York  Factory,  30.07,  SW.,  snow;  Fort 
Garry,  29.94,  SW.,  clear;  Duluthy.29.94,  a  Mi  of  0.53  inch,  SW..  clear.  Dnringtheday 
the  depression  disappeared  over  northern  Canada  in  a  high-pressure  area,  30.30.  No. 
X.  — ^This  disturbance  entered  the  North  Pacific  coast  on  the  10th  and  passed  eastward  over 
Washington  Territory ;  Olympia,  29.66,  afi^ll  of  0.48  inch,  SW.,  fair;  Portland,  Greg.,  29.78. 
a  fall  of  0.42  inch,  SE.,  cloudy.  Moving  rapidly  eastward  during  the  day  the  depreasion 
became  central  in  western  Colorado  on  the  11th;  lowest  barometer  at  North  Platte,  29.07, 
a  &11  of  0.76  inch,  NW.,  fair;  Cheyenne,  29.44,  a  Ml  of  0.46  inch,  NW.,  dear;  Dodge 
City,  29.14,  a  fall  of  0.76  inch,  SW.,  doudy.  On  this  day  the  isobar  of  29.80  embraced 
almost  the  entire  portion  of  the  United  States  included  vrithin  the  meridians  of  90°  and 
120°  W. ;  snow  with  southwest  to  northwest  winds  prevailed  in  the  Plateau  regions  and 
threatening  or  rainy  weather  with  southerly  winds  in  the  Mississippi  Valley.  Duiini^ 
the  11th  the  course  of  the  depression  diauged  from  east  to  northeast  as  the  area  moved 
over  the  northern  portions  of  the  Upper  Mississippi  Valley  and  Upper  Lake  region. 
12th,  depression  central  north  of  Lake  Superior.  Moose  Factoiy,  29.01,  a  fall  of  1.0^ 
inches,  NE.,  snow;  Marquette,  29.24,  a  tall  of  0.65  inch,  W.,  doudy;  Alpena,  29.20,  a 
fiai  ot  0.94  inch,  SW.,  cloudy;  Parry  Sound,  Ont.,  29.24,  a  fall  of  1.01  inches,  S., 
doudy;  Rockliffe,  Ont„  29.27,  a  tail  of  1.06  inches,  calm,  light  hail;  Saugeen,  Ont.. 
29.28,  a  fiiU  of  0.95  inch,  S.,  clear.  The  winds  throughout  the  Upper  DUce  region 
shifted  to  west  with  increasing  force  and  in  the  Lower  Lake  region,  from  southeast  to 
southwest.  The  eastward  movement  of  the  area  on  the  12th  cannot  be  clearly  indicated 
owing  to  lack  of  reports  from  the  country  east  of  Hudson's  Bay.  On  the  13tb  the 
depression  was  probably  central  near  the  entrance  to  Davis  Straits.'  In  the  Lake  region 
the  winds  had  shifted  to  northerly  with  tailing  pressure  owing  to  the  advance  northeast- 
ward over  the  Ohio  Valley  of  area  No.  XI.  In  the  Canadian  maritime  provinces  the 
barometer  fell  decidedly  with  southerly  winds,  the  isobar  of  29.60  r^lacing  that  of 
30.20  of  the  previous  day.  The  following  observations  were  reported  from  Godthaab^ 
during  the  approach  and  passage  of  the  depression:  12tb,  29.46,  NNW.,  force  5,  enow- 
ing;  13th,  29,20,  NNE.,  force  6,  doudy;  14th,  29.20,  NE.,  force  4,  doudy;  15th,  28.99, 
NNE.,  force  2,  cloudy;  16th,  29.72,  NW.,  force  4,  doudy;  17th,  29.71,  NE.,  force  2, 
doudy;  18th,  29.83,  NW.,  force  3,  snowing.  The  following  observations  were  reported 
from  Stykkisholm  during  the  approach  and  passage  of  the  depression:  13th,  29.46,  SW., 
force  7,  snowing;  14th,  28.82,  SE.,  force  8,  doudy;  15th,  29.56,  SE.,  force  6,  doudy; 
16th,  29.57,  E.,  force  2,  clear;  17th,  29.54,  NE.,  force  8,  cloudy;  18th,  29.51,  NE., 
force  8,  snowing;  19th,  29.34,  NE.,  force  8.  fair;  20th,  29.50,  NE.,  force  7,  fiiir.  From 
the  13th  to  19th  the  winds  over  the  Britisn  Isles  remained  steady  from  southwest  to- 
southeast  and  east  with  maximum  wind  velodties  ranging  from  24  to  53  mile&  The 
barometer  ranged  as  follows:  13th,  29.88  at  North  Unst  to  30.37  at  Helston;  14th,  29.24 
at  Monach  Light-house  to  30.02  at  Helston;  15th,  28.87  at  Valencia  to  29.96  at  Silloth 
Rectory;  16th,  28.43  at  Roche's  Point  and  28.45  at  Gal  way  to  29.49  at  North  Unst;  oa 
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this  day  the  barometers  at  30  stations  fell  below  29.00;  17th,  28;70  at  Monach  Light- 
hoase  and  Valencia  to  29.40  at  Helston;  18th,  28.85  at  Gal  way  and  Monach  Light-hoose 
to  29.65  at  Helston;  19th,  28.34  at  Monach  Light-honse  to  29.59  at  Helston;  on  this  day 
the  barometers  at  15  stations  fell  below  29.00.     The  following  reports  from  the  logs  of 
vessels  indicate  the  inflnence  of  this  severe  storm:  15th,  in  54®  27^  N.,  19®  50^  W.,  28.50, 
SSE.,  force  8,  very  high  sea;  in  49®  26''  N.,  11®  57>' W.,  28.82,  SW.,  force  6,  heavy  sea;  in. 
51®  W  N.,  30®  20^  W.,  hnrricane  from  NW.,  with  dangerous  cross-sea,  decks  swept. 
16th,  in  53®  17^  N.,  25®  11^  W.,  28.30,  ENE.,  force  6,  heavy  sea;  Si  George^s  Channel, 
England,  28.53,  SE.,  force  8,  stormy,  heavy  rain;  in  49®  14^  N.,  16®  02^  W.,  28.77, 
NW.,  force  5.  heavy  sea,  hailing;  in  49®  40^  N.^  13®  31^  W.,  SW.,  SE.,  and  NW.,  very 
stormy;  in  aix>ut  52®  N.,  30®  W.,  terrific  hnmcane  from  southeast  to  southwest  with, 
dangerous  cross-sea;  in  39®  20^  N.,  59®  W.,  violent  hurricane  from  SW.  to  NW.;  in. 
46®  N.,  36®  29^  W.,  violent  SW.,  gale,  heavy  sea.     17th,  in  42®  10^  N..  56®  40^  W., 
NNW.,  strong  gale,  violent  squalls,  very  heavy  sea;  in  about  48®  SO-'  N.,  35®  20^ 
W.,  continuation  of  violent  hurricanes  since  the  15tb,  several  men  washed  overboard 
and  drowned,  vessel  abandoned  in  a  sinking  condition;  in  51®  08^  N.,  32®  W.,  28.98, 
NNE.,  force  6,  rough  sea;    in  44®  19^  N.,  51®  09^  W.,  29.65,  NW.,  force  9,  very 
heavy  sea,  snowing;  in  49®  07^  N.,  19®  31^  W.,  28.65  WNW.,  force  6,  heavy  sea. 
18th,  in  about  49®  N.,  30®  W.,  wind  veered  to  NNW.,  blowing  a  hard  gaJe,  with 
violent  squalls  of  hail,  high  cross-sea,  vessel  ran  to  SSW.,  for  thirty  hours  when  ^e 
moderated,  barometer  gradually  rose  ftom  28.80*  to  30.14;  in  45®  N.,  42®  26^  W., 
NNW.,  strong  gale,  heavy  sea;  in  46®  N.,  43®  W.,  violent  northerly  g^e,  very  high 
sea;  in  41®  34^  N.,  28®  W.,  W.,  strong  gale,  heavy  sea  continuing  all  day;  in  49® 
10^  N.,  39®  68^  W.,  29.05,  N'.,  force  6,  high  sea,  light  rain;  in  49®  02^  N.,  22®  40^  W., 
28.68,  W.,  force  6,  heavy  sea,  two  houra  of  rain;  in  48®  60^  N.,  26®  52''  W.,  29.16,  W., 
force  5,  cloudy.    The  peculiar  movement  of  the  depression  from  the-  14th  to  the  19th 
was  probably  due  to  the  very  high  pressures  over  central  and  northern  Europe,  which, 
did  not  give  way  until  the  morning  of  the  latter  date.     13th,  pressures  ranged  ftom 
30.20  to  30.79,  highest  in  southeastern  Russia;  14th;  ftom  30.15  to  30.62,  highest  in 
aoutheastem  Russia;  15th,  from  30.10  to  30.72.  highest  in  northern  Russia;  16th,  from 
30.00  to  30.87,  highest  in  northwestern  Russia;  17th,  from  30.00  to  30.91,  highest  in 
northwestern  Russia;  18th,  from  30.00  to  30.77,  highest  in  northwestern  Russia;  19th, 
30.00  to  30.69.  highest  in  southern  Russia.    On  this  day  (19th)  the  isobar  of  29.80  ran 
continuously  nrom  20®  E.,  to  70®  W.,  and  generally  embraced  the  regiotf  between  the 
parallels  of  40®  and  70®  N.,  the  center  of  the  depression  being  located  over  the  Hebrides, 
barometer,  at  Monach  Light-house,  28.34.     Continuing  the  course  of  the  area  to  the 
eastward,  it  was  found  to  be  central  on  the  morning  of  the  20th  north  of  Scotland;  lowest 
barometer  at  North  XJnst,  28.75,\  S.,  cloudy;  Monach  Light-house,  28.96,  NW.,  fair; 
Abexxleen,  28.93,  SW.,  cloudy;  Bolton,  29.10,  SW.,  threatening;  Thorshavn^  28.84,  NE., 
cloudy;  Bergen,  28.93,  S.,  raining;  Brono,  29.10,  ESE.,  cloudy ;  Christiania,  29.14, 
NNE.,  snowing;  Tromso,  29.31  SE.,  dear.     Throughout  Sweden  the  barometer  ranged 
from  29.22  at  Upsala  to  29.61  at  Haparanda,  winds  east  to  south.    21st,  depression  cen- 
tral in  southern  Sweden,  with  greatly  diminished  energy.    Wisby,  29.32,  W.,  cloudy: 
Stockholm,  29.35,  NNE.,  cloudy;  Upsala,  29.38,  NNE.,  snowing;  Dorpat,  29.40,  a  mi 
of  0.21  inch,  ESE.,  snowing.    22d,  depression  central  east  of  the  Gulf  of  Finland.    St. 
Petcrsbniig,  29.70,  a  rise  of  0.21  inch,  NNE.,  fiiir;  Dorpat,  29.77,  a  rise  of  037  inch, 
NNW.,  fair;  Moscow,  29.63,  a  fall  of  0.29  inch,  S.,  cloudy;  Archangel,  29.48,  a  fall  of 
0.14  inch,  BE.,  cloudy.     During  the  day  the  depression  moved  eastward  to  central 
Russia,  gradually  filling  up.     23d,  Kasan,  29.85,  S.,  snowing;   Lugan,  29.78,  SW., 
cloudy;  Moscow,  29.79,  N.,  cloudy;  Archangel,  29.80,  W.,  clear.    During  the  day  the 
course  of  the  depression  changed  to  the  south,  and  on  the  following  morning  the  area 
was  central  in  about  40®  N.,  40®  E.     Lugan,  29.85,  WBW.,  Mr,    Depression  rapidly 
filling  up,  and  by  the  morning  of  the  25th  the  isobar  of  30.15  replaced  that  of  29.80 
of  the  day  before.     No.  XI. — ^As  area  No.  X  passed  northeastward  to  the  Upper 
Lake  region  on  the  11th  this   depression  developed  over  western  Texas,  probably 
through  the  influence  of  the  warm  southerly  winds  from  the  Western  Gulf,  which 
at  that  time  prevailed  throughout  Texas  and  northward  to  Kansas.     During  the 
12th  the  depression  passed  rapidly  northeastward  over  the  Western  Gulf  Stat^  ac- 
companied by  southerly  gales  along  the  northern  Gulf  coast,  and  heavy  rains  through- 
out Arkansas,  Tennessee,  and  the  Ohio  Valley.    Violent  local  storms  occurred  in  portions 
of  Kentncky  and  Tennessee,  causing  considerable  destruction  to  property.     Lowest 
barometers  were  reported  as  follows:  Coleman  City,  Tex.,  29.42;  Concho,  Tex.,  29.27; 
Dodge  City,  Kans.j  29.48;  Fort  McKavett,  Tex.,  29.19;  Fort  Sill,  Ind.  T.,  29.46.     13th, 
depression  central  m  Kentucky;  Nashville  29.52,  a  fall  of  0.32  inch,  S.,  heavy  rain,  2.63 
inches  in   pest  twenty-four  houra:   Cairo,  29.52,  a  fall  of  0.31  inch,  N.,  light  rain; 
Knoxville,  29.60,  a  M\  of  0.39  inch,  SW.,  cloudy;  Memphis,  29.50,  .a  fall  of  0.33  inch, 
£.,  cloudy,  3.05  inches  rain&ll  in  past  twenty-four  houra.    On  this  day  the  central  area^ 
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was  inclosed  by  the  isobar  of  29.60,  which  embraced  a  narrow  barometric  trough  ex- 
tending from  ArkansaB  northeastward  to  sonthem  New  York.    The  isobar  of  29.80  em- 
braced almost  the  entire  country  east  of  the  90th  meridian,  and  from  the  Atlantic  coast  it 
ran  thence  eastward  just  north  of  parallel  40°  to  the  British  Isles,  and  again  northeast- 
ward to  parallel  70°  N.,  inclosing  within  this  Tast  r^on  three  separate  areas  of  low 
pressure,  viz,  Nos.  X,  XI,  and  XII.     The  heavy  rains  of  the  12th  and  13th  caused 
dangerous  fieshets  in  the  Ohio,  Cumberland,  and  Tennessee  Rivers,  and  considerable 
property  was  destroyed  by  floods.     Moving  rapidly  northeastward  over  the  Ohio  Valley 
and  Middle  Atlantic  States  on  the  13th,  the  depression  became  central  on  the  following 
morning  over  the  ocean  southwest  of  Nova  Scotia.     Eastport,  Me.,  29.46,  a  &11  of  0.19 
inch,  NE.,  light  rain;  Portland,  Me.,  29.42,  a  fall  of  0.23  inch,  NW.,  light  rain;  Yar- 
mouth, N.  S.,  29.42,  a  faU  of  0.31  inch,SE.,  foggy;  Little  Glace  Bay,  N.  S.,  29.62,  NE., 
snowing;  Halifax,  N.  S.,  29.55,  a  fall  of  0.13  inch,  NE.,  light  rain;  Saint  John,  N.  B., 
529.62,  NE.,  rain  and  hail.     During  tho  day  the  depression  passed  northeastward  over 
the  Canadian  maritime  provinces,  followed  by  rapidly  rising  pressure,  with  winds  shift- 
ing to  northerly.     The  effect  of  the  depression  as  it  passed  eastward  over  the  ocean  is 
indicated  to  some  extent  by  the  following  reports:  14th,  44**  N.,  47®  W.,  NW.,  strong 
gale,  high  sea;  in  44°  N.,  46®  W.,  NW.  and  W.,  strong  ^e,  heavy  westerly  sea;  in  47° 
N.,  40®  W.,  NNW.,  moderate  gale,  high  confused  sea.     Daring  the  15th  the  depression 
combined  with  area  No.  X  then  central  in  about  55®  N.,  35®  W.    No.  XIII.— This 
disturbance  entered  the  north  Pacific  coast  on  the  14th  accompanied  by  light  to  heavy 
rains  in  Oregon  and  Washington  Territory.    Olympia,  29.81,  a  &11  of  0.47  inch,  SW., 
light  rain,  2.46  inches  in  past  twenty-four  hours;  Portland,  Oreg.,  30.02,  a  &U  of  0.39 
inch,  SW.,  heavy  rain;  Umatilla,  29.99,  a  fall  of  0.49  inch,  W.,  cloudy.    During  the 
day  the  depression   passed   rapidly  eastward  along  the  northern  boundary  of  the 
United   States,  accompanied  by  northerly  winds   and  snow  in    the  Saskatchewan 
Valley  and  southerly  winds  with  cloudy  and  throEitening  weather  in  the  northern  Rocky 
MoTmtain  region.     15th,  depression  central  in  northern  Minnesota;  Breckenridge,  29.62, 
a  fall  of  0.47  inch,  W.,  fair;  Duluth,  29.77,  a  fall  of  0.09  inch,  NW.,  dondy;  Saint 
Paul,  29.63,  afallof0.21  inch;S£.,  fair;  Pembina,  29.51,  a  fall  of  0.36  inch,  R,  dondy. 
During  the  day  the  depression  rapidly  filled  up  over  the  Upper  Lake  region  and  by  the 
morning  of  the  16th  had  disappcSu^d  over  northern  Canada.    No.  XIV. — ^This  d^res- 
sion  entered  the  North  Pacific  coast  on  the  15th,  following  closely  the  disappearance  to 
the  eastward^of  area  No.  XIII.'     Olympia,  29.62,  a  fall  of  0.19  inch,  NW.,  li^t 
snow;  Portland,  Oreg.,  29.66,  a  fall  of  0.36  inch,  calm,  fair;  Rosebuigh,  Or^.,  29.81.  a 
fall  of  0.51  inch,  SW.,  light  rain;  Umatilla,  29.69,  a^faU  of  0.30  inch,  S£.,  light  lam. 
During  the  day  the  depression  passed  rapidly  eastward  over  the  Plateau  r^ons  and  by 
morning  of  the  16th  was  central  in  the  Middle  Slope.    Cheyenne,  29. 72,  a  fall  of  0. 10 inch 
8W.,  clear;  North  Platte,  29.19,  a  fall  of  0.47  inch,  S.,  &ir;  Denver,  29.55,  a  fiOl  of  0.33, 
inch,  NW. ,  clear ;  Dodge  City,  29. 39,  a  fall  of  0. 46  inch,  S. ,  fair.    Very  little  predpitation 
attended  the  area  on  this  day,  either  preceding  or  following  its  northerly  movment.    "For 
the  twenty-four  hours  ending  morning  of  the  17th,  only  fifteen  stations  throughout  the 
United  States  reported  even  the  slightest  precipitation,  the  amounts  ranging  fit)m  tr^ce 
to  0.34  inch.     17th,  depression  central  with  greatly  diminished  energy  in  northern  Wis- 
consin, indosed  by  the  isobar  of  29.80,  which  extended  southwestward  from  Lake 
Superior  to  the  Rio  Grande  Valley.    Along  the  western  limit  of  this  area  the  winds 
were  west  and  northwest  with  clear  or  partly  cloudy  weather,  and  along  the  eastern 
limit,  southerly  with  generally  doudy  weather.      18th,  depression  central  over  the 
Province  of  Ontario,  indosed  by  the  isobar  of  29.80.     Parry  Sound,  29.66,  a  Ml  of  0.44 
inch,  W.,  light  rain;  Stratford,  29.77,  a  fall  of  0.37  inch,  SW.,  heavy,  rain;  Granton, 
29.76,  a  &11  of  0.37  inch,  calm,  raining.     Port  Stanley,  29.82,  a  fall  of  0.37  inch,  W., 
light  rain.     19th,  depression  central  over  the  Gulf  of  Saint  Lawrence,  followed  over  the 
Lower  Lakes  and  in  the  Middle  Atiantic  States  by  rapidly  rising  pressure  and  northwest- 
erly winds  with  light  to  heavy  snow  in  the  former.    Dalhousie,  N.  B.,  29.40,  a  fall  of 
0.77  inch,  W.,  clear;  Charlottetown,  P.  E.  Island,  29.44,  a  fall  of  0.81  inch,  SW.,  doudy; 
Bathuist,  N.  B.,  29.39,  a  fall  of  0.72  inch,  NW.,  fair.    20th,  depression  oenUal  off  the 
Banks  of  Newfoundland.    Saint  Johns,  Newfoundland,  29.57,  a  fall  of  0.52  inch,  W., 
fair;  in  44®  11^  N.,  62®  24^  W.,  29.79,  WNW.,  force  6,  doudy;  in  45®  30^  N.,  52®  30' 
W.,  29.70,  W.,  force  6,  snowing.    21st,  depression  central  in  about  55®  N.,  35*^  W.,  in- 
dosed by  the  isobar  of  29.80.     It  is  rather  difficult  to  locate  the  position  of  the  central 
area  on  this  date,  owing  to  the  lack  of  sufficient  reports  and  the  peculiar  disposition  of 
the  surrounding  depressions;  area  No.  X  over  southern  Scandinavia  and  the  North  Sea 
and  area  No.  XVII  central  over  Baffin's  Bay.    During  the  2l8t  the  area  No.  XIV  prob- 
ably combined  with  No.  XVII,  the  latter  then  central  west  of  Iceland.     No.  XV. — This 
disturbance  entered  the  North  Pacific  Coast  region  on  the  18th,  the  isobar  of  29.60  replac- 
ing that  of  30.20  of  the  previous  day.     Light  rain  with  southerly  winds  accompaiiied 
the  depression,  extending  as  far  south  as  central  California.    As  the  depression  passed 
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to  the  eastward  dnring  the  day,  light  snow  with  westerly  winds  followed  its  departure 
in  the  Middle  and  Northern  Platean  regions.  19th,  depression  central  in  Montana; 
Virginia  City,  29.51,  a  fall  of  0.14  inch,  calm,  dondy.  20th,  central  in  northern 
Dakota;  Fort  Bnford,  29.79,  a  fall  of  0.40  inch,  NW.,  clear;  Pemhina,  29.70,  a  fall  of 
1.07  inches,  S.  clondy;  Breckenridge,  29.86,  a  faXi  of  1.00  inch,  S.,  clear;  Fort  Qarry, 
29.71,  a  fall  of  1.16  inches,  S.  W.,  dear.  The  central  area  was  inclosed  by  the  isobar 
of  29.80,  which  extended  sonthwestward  from  Manitoba  to  New  Mexico.  The  progress 
of  the  area  on  the  19th  and  20th  was  necessarily  very  slow,  owing  to  the  extremely  high 
pressures  which  prevailed  in  the  Northwest  and  Upper  Mississippi  Valley,  ranging  £rom 
30.60  to  30.86.  2l8t,  depression  central  over  the  Province  of  Ontario,  the  isobar  of  29.60 
replacing  that  of  30.60  of  the  previous  day;  Parry  Sonnd,  29.49,  a  fall  of  1.18  inches, 
SW.,  light  snow;  Saugeen,  29.54,  a  fall  of  1.08  inches,  W.,  snowing;  Kockliffe,  29.53,  a 
fall  of  1.07  inches,  NW.,  cloudy;  Montreal,  29.67,  a  fall  of  0.85  inch,  S.,  cloudy; 
Buffalo,  29.58,  a  fall  of  1.08  inches,  SW.,  heavy  snow.  Light  to  heavy  snow  was  re- 
ported from  12  Canadian  and  8  Sig^l  Service  stations  within  the  central  depression. 
Since  the  19th  the  storm  has  rapidly  increased  in  energy,  and  now  extends  its  influence 
to  the  Atlantic  coast,  having  entirely  displaced  the  high  area  ^hich  first  obstructed  its 
translation  to  the  eastward.  Dnring  the  21st  the  depression  changed  its  course  more  to 
the  north,  and  moved  northeastward  over  the  Province  of  Quebec  and  the  Labrador 
Peninsula.  Leaving  the  Labrador  coast  on  the  22d,  the  depression  crossed  Davis 
Straits  and  was  probably  central  off  the  western  coast  of  southern  Greenland  by 
morning  of  the  23d;  Oodthaab,  28.86,  a  &11  of  0.51  inch,  S.,  cloudy.  During  the 
day  the  depression  passed  rapidly  over  southern  Greenland,  and  by  the  following 
morning  was  central  north  of  Iceland;  Godthaab,  29.77,  a  rise  of  0.91  inch,  NW.^ 
snowing;  Stykkisholm,  29.59,  a  fidl  of  0.30  inch,  SW.,  snowing.  25th,  depression, 
central  in  about  67^  N.,  OO''  W.,  Godthaab,  29.89,  S.,  force  6,  snowing;  Stykkisholm, 
29.33,  a  fall  of  0.26  inch,  W.,  cloudy;  Thorshavn,  29.32,  a  fall  of  0.50  inch,  W., 
cloudy;  North  Unst,  29.64,  a  fall  of  0.47  inch,  WNW.,  cloudy;  Bergen,  29.67,  a  fall  of 
0.46  inch,  SW.,  26  miles  per  hour,  raining;  Brono,  29.24,  a  Mi  of  0.56  inch,  SK,  18 
miles,  taining;  Tromso,  28.99,  a  Ml  of  0.60  inch,  SSE.,  cloudy.  On  this  day  the  isobar 
of  29.80  embraced  the  entire  region  north  of  60^  N.,  between  the  meridians  of  60^  K 
and  40^  W.  The  area  of  precipitation  embraced  the  British  Isles,  Scandinavia^  and  por- 
tions of  northwestern  Russia,  with  southwesterly  winds,  increasing  to  gales  idong  the 
various  coasts.  26th,  depression  central  in  northern  Sweden,  incl<»ed  by  the  isolwr  of 
28.60.  On  this  day  the  isobar  of  29.20  embraced  the  whole  of  Scandinavia  and  north- 
western Russia.  Hemosand,  28.59,  a  &11  of  0.88  inch,  S.,  cloudy;  Umea,  28.64,  a  fiJl 
of  0.69  inch,  SW.,  cloudy;  Christiania,  28.65,  a  fall  of  1.03  inches,  SW.,  cloudy;  Tromso, 
2a 74,  a  fall  of  0.25  inch,  NNW.,  cloudy ;  Haparanda,  28.71,  a  &11  of  0.42  inch,  S., snow- 
ing. Sn^th,  depression  central  over  Finland  and  slowly  filling  up;  central  area  inclosed 
within  the  isobar  of  28.80.  Archiingel,  28.96,  a  ML  of  0.04  inch,  SE.,  cloudy;  Dorpat, 
28.58,  a  Ml  of  0.72  inch,  SSW.,  snowing;  St.  Petersburg,  28.73,  a  &11  of  0.49  inch, 
SSE.,  light  snow  J  Haparanda,  28.63,  a  fall  of  0.06  inch,  N.,  cloudy.  Along  the  western 
ooast  of  the  Baltic  and  the  Gulf  of  Bothnia  the  winds  shifted  to  northwesterly,  with 
increased  force  and  slowly  rising  pressure;  throughout  Russia  the  vrinds  were  from 
southeast  to  southwest.  28th,  depression  central  in  northeastern  Russia,  and  rapidly 
filling  up.  Kasan,  29.53,  a  &11  of  0.34  inch,  S.,  snowing;  Ekaterinbuig,  29.64,  a  Ml 
of  0.50  inch,  SW.,  snowing.  During  the  day  the  depression  disappeared  in  a  high  piess- 
uie  area  over  western  Siberia.  No.  XVI.— -Closely  following  area  No.  XV  this  depres- 
sion entered  the  Northwest  f^m  the  Saskatchewan  Valley  on  the  21st;  Fort  Buford, 
29.63,  a  &11  of  0.16  inch,  SW.,  dear;  Bismarck,  29.79,  a  fall  of  0.09  inch,  SW.,  dear. 
22d,  depression  central  in  northern  Michigan,  but  with  slight  enei^Qr;  lowest  barometer 
at  Escanaba,  29.70,  afbll  of  0.10  indi,  wind  NW.,  dear.  No  precipitation  has  attended 
the  area  since  its  indpiency.  23d,  depression  central  in  the  western  portion  of  the  Mid- 
dle Atlantic  States,  followed  in  the  Lower  Lakes  and  Canada  by  nc^hwesterly  winds, 
with  snow.  Albany,  29.56,  a  Ml  of  0.40  inch,  S.,  light  snow;  Burlington,  29.48,  a  fall 
of  0.42  inch,  SW.,  cloudy;  New  York,  29.60,  a  fall  of  0.40  inch,  W.,  light  rain.  Dur- 
ing the  day  the  depression  passed  southeastward  off  the  New  England  coast,  followed 
over  the  Middle  Atlantic  States  and  in  southern  New  England  by  northwesterly  winds, 
clear  weather  and  rapidly  rising  pressure.  In  northern  New  England  and  the  Canadian 
maritime  provinces,  northeasterly  winds  with  snow  prevailed.  24th,  depression  central 
south  of  Nova  Scotia;  Halifa^c,  29.77,  a  fall  of  0.08  inch,  wind  shifted  from  SSE.  to  NE., 
doady;  in  40**  34^  N.,  69®  W.,  NW.,  hard  gale,  very  high  sea.  During  the  day  the  de- 
prei^on  moved  slowly  to  the  northeast,  its  more  rapid  progress  being  hindered  by  a  large 
arei  of  high  pressure  northwest  of  the  Azores,  within  which  the  barometer  ranged  from 
30.20  to  30.73.  25th,  in  43<>  10'  N.,  56*»  30'  W.,  29.a3,  E.,  force  6,  foggy;  in  41°  30^ 
N.,  66**  20'  W.,  29.99,  N.,  force  6,  fair.  During  the  25th  the  high-pressure  area  north- 
west of  the  Azores  remained  about  stationary,  forcing  the  depression  to  change  its  course 
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to  almost  dae  north,  passing  thence  oyer  Newfoundland  and  becoming  central  on  the 
26th  south  of  Greenland;  Godthaab,  29.87,  a  fall  of  0.02  inch,  wind  shifted  from  &, 
force  6,  snowing,  to  N.,  force  2,  cloudy.  27th,  depression  central,  with  increased  eneigy 
south  of  Jcehmd;  Godthaab,  29.86,  NE.,  force  2,  ialr;  Stykkisholm,  28.88,  a  fall  of  1.07 
inches,  NW.,  force  6,  cloudy;  Thorahavn,  28.98,  a  fiUl  of  0.56  inch,  SW.,  force  7, 
cloudy;  North  Unst,  29.36,  a  fall  of  0.05  inch,  W.,  force  6,  cloudy;  the  low  reading  of 
the  barometer  at  this  station  was  probably  as  much  due  to  the  influence  of  area  No.  XY 
as  to  the  present  disturbance.  28th,  depression  central  off  the  western  coast  of  Norway; 
lowest  barometer  at  Brono,  29.37,  a  fall  of  0.64  inch,  EN£.,  36  miles  per  hour,  cloudy. 
Throughout  Scandina\ia  the  pressure  at  all  stations  was  below  29.00,  and  snow,  wiUi 
southwest  to  northwest  winds  prevailed.  In  rear  of  the  depression  the  winds  along  the 
coast  and  over  the  ocean,  shifted  to  northwesterly  with  great  force,  reaching  a  velocity  of 
over  70  miles  per  hour  at  Thorshavn.  In  Denmark,  northern  Gennany,  and  along  the 
southern  shores  of  the  Baltic  southwest  winds  prevailed  with  velocities  ranging  from  25 
to  75  miles  per  hour  accompanied  by  rain  and  snow.  The  pressure  over  this  region  had 
hardly  recovered  from  the  passage  of  area  No.  XV  and  therefore  the  changes  were  rather 
inoonsideiable  except  at  a  lew  stations.  29th,  depression  central  in  Finland,  where  but 
two  days  previous  area  No.  XV  occupied  a  similar  position.  The  isobar  of  29.60  em- 
braced the  whole  of  Europe  north  of  50°  N.,  and  extended  westward  to  40°  W.  The 
central  area  was  enclosed  by  the  isobar  of  28.60,  which  embraced  all  territoiy  north  of 
60°  N.,  and' between  the  meridians  of  10°  and  40°  E.  Umea^  28.51,  a  &U  of  0.20  inch, 
NNW.,  force  6,  cloudy;  Hapaianda,  28.53,  a  fall  of  0.11  inch,  N.,  cloudy;  Brono,  28.53 
a  rise  of  0.16  inch,  £.,  fair;  Hemosand,  28.56,  a  fall  of  0.04  inch,  NW.,  fair;  Tromso, 
28.52,  a  fall  of  0.19  inch,  SW., clear;  Archangel,  28.69,  a  fall  of  0.15  inch,  ESE.,  doody; 
St  Petersburg,  28.61,  a  fall  of  0.45  inch,  W.,  cloudy;  Dorpat,  28.85,  a  fall  of  0.27  in<^ 
WSW.,  light  snow;  Moscow,  29.10,  a  fall  of  0.25  inch,  S..  cloudy;  Wilna,  29.23,  a  fall 
of  0.20  inch,  SSW.,  threatening.  Along  the  southern  and  western  shores  of  the  Baltac, 
in  northern  Germany,  Northern  France,  and  in  the  British  Isles,  southwesterly  winds 
with  velocities  ranging  from  20  to  70  miles  per  hour  prevailed,  accompanied  by  lainy  or 
threatening  weather,  with  occasionally  heavy  snow  in  northern  G^many.  A  continuar 
tion  of  the  course  of  this  area  will  appear  on  Chart  No.  V,  for  March,  1880.  No. 
XVIII. — This  depression  appeared  suddenly  over  Davis  Straits,  north  of  parallel  60°  N. 
on  the  21st,  and  probably  crossed  over  from  the  region  north  of  Hudson's  Bay.  God- 
thaab, 28.81,  a  fsdl  of  0.18  inch,  S.,  force  4,  cloudy.  22d,  depression  central  northwest 
of  Iceland.  Godthaab,  29.37,  a  rise  of  0.56  inch,  S.,  force  6,  snowing;  Stykkisholm, 
29.61,  a  fall  of  0.23  inch,  S.,  force  2,  raining.  23d,  depression  central  northeast  of  Ice- 
land. Stykkisholm,  29.89,  a  rise  of  0.28  inch,  SW.,  cloudy;  Thorshavn,  29.90,  a  Ml  of 
0.25  inch,  calm,  cloudy;  Tromso,  29.38,  a  fall  of  0.34  inch,  SW.,  36  mUes  per  hour, 
cloudy;  Brono,  29.89,  a  fall  of  0.07  inch,  SW.,  18  miles,  cloudy;  Haparanda,  29.8^  a 
rise  of  0.15  inch,  SW.,  clear.  24th,  depression  central  east  of  the  White  Sea  and  rapidly 
filling  up;  lowest  barometer  at  Archangel,  29.59,  a  fall  of  0.21  inch,  WSW.,  18  miles 
per  hour,  fair.  During  the  day  the  depression  disappeared  over  northwestern  Siberia. 
No.  XVIII. — Like  most  of  its  predecessors  this  depression  moved  rapidly  northeastward 
from  the  Saskatchewan  Valley,  following  closely  the  disappearance  of  the  previous  low 
area.  23d,  central  north  of  Montaiia,  inclosed  by  the  isobar  of  29.80.  During  the  dt^ 
the  depression  moved  eastward  into  Manitoba,  and  by  the  morning  of  the  24th  was 
central  in  northern  Minnesota,  inclosed  by  the  isobar  of  29.40;  Fort  Garry,  29.48,  a  fiem 
of  0.40  inch,  N.,  cloudy;  Pembina,  29.24,  a  fall  of  0.46  inch,  calm,  fair;  Breckenridge, 
29.30,  a  fall  of  0.58  inch,SE.,  cloudy;  Saint  Paul,  29.43,  a  fall  of  0.58  inch,  SE.,  cloudy; 
Duluth,  29.48,  a  fall  of  0.55  inch,  (^Im,  fair.  25th,  depression  central  in  the  southern 
portion  of  the  Upper  Lake  region;  lowest  barometer  at  Escanaba,  29.30,  a  fall  of  0.36 
mch,  NW.,  foggy;  Milwaukee,  29.33,  a  fall  of  0.43  inch.  SW.,  cloudy;  Grand  Haven^ 
29.36,  a  fall  of  0.49  inch,  SE.,  light  rain.  Southerly  winos  with  rain  prevailed  through- 
out the  Ohio  Valley,  Lower  Lakes,  and  in  tlie  Province  of  Ontario.  During  the  day  the 
depression  passed  eastward  with  diminishing  pressure  down  the  valley  of  the  Saint 
Lawrence,  and  on  the  following  day  combined  with  area  No.  XVI  off  the  coast  ai 
Labrador.  No.  XIX. — ^While  the  previous  area  was  central  near  the  Upper  Lake 
r^on,  on  the  24th,  this  depression  descended  from  the  Saskatchewan  Valley,  and  on  the 
following  morning  was  central  in  the  Northern  Hocky  Mountain  Slope;  lowest  barom- 
eter at  North  Platte,  29.34,  a  rise  of  0.07  inch,  NW.,  clear;  Denver,  29.66,  no  change, 
W.,  dear;  Cheyenne,  29.55,  a  fall  of  0.10  inch,  W.,  clear.  The  pressure  in  this  region 
had  not  recovered  from  the  influence  of  the  recent  passage  of  area  No.  XVIII,  conse- 
quently the  small  changes  noted.  Daring  the  day  the  depression  moved  very  slowly 
eastward,  with  slightly  increasing  energy,  and  by  the  following  morning  was  central  in 
the  Upper  Mi^issippi  Valley.  Owing  to  the  rapid  advance  of  a  high-pressure  area  from 
the  region  north  of  Lake  Superior,  the  depression  on  the  two  succeeding  days  was  pre- 
vented fram  moving  in  the  usual  course  to  the  eastward,  and  consequently  a  curved  con- 
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dition  of  the  track  is  indicated  upon  the  chart  In  more  concise  terms,  the  depression 
remained  ahout  stationary  daring  most  of  the  26th  and  27th.  On  the  28th  depression 
central  south  of  Lake  Michigan,  inclosed  by  the  isobar  of  29.80.  Chicago,  29.70,  a  fall 
of  0.30  inch,  N.,  cloudy,  Milwaukee,  29.91,  a  fell  of  0.06  inch,  NE.,  light  rain;  north- 
east to  northwest  winds  with  rain  and  snow  prevailed  throughout  the  Upper  Lake 
region  and  Upper  Mississippi  Valley,  and  southerly  winds  with  cloudy  weather  in  the 
Ohio  Valley  and  Lower  Lake  region.  29th,  depression  central  in  the  Pro-vince  of  Quebec. 
Cornwall,  29.32,  a  fall  of  0.64  inch,  W.,  clear;  Montreal,  29.33,  a  fall  of  0.55  inch,  SE., 
cloudy;  Rockliffe,  29.26,  a  fall  of  0.75  inch,  E.,  threatening;  Quebec,  29.40,  a  fell  of 
0.81  inch,  E.,  sleeting.  The  area  of  precipitation  extended  eastward  to  Nova  Scotia 
with  southeasterly  winds.  During  the  day  the  depression  passed  eastward  over  the 
Canadian  maritime  provinces  and  on  the  following  morning  was  probably  central  off  the 
Nova  Scotia  coast.  The  continuation  of  this  area  will  appear  upon  Chart  No.  V  for 
March,  1880.  No.  XX. — ^This  depression  appeared  on  the  28th  over  the  ocean,  west  of 
British  Columbia,  and  by  the  morning  of  the  29th  had  entered  that  territory,  the  isobar 
of  29.80  replacing  that  of  30.40  of  the  previous  day.  Rain  and  snow  with  southerly 
winds  prevailed  in  Oregon  and  Washington  Territory,  and  with  easterly  winds  in  the 
Northern  Plateau  region;  Olympia,  29.74,  a  fall  of  0.50  inch,  S.,  light  snow;  Portland, 
Oregl,  29.98,  a  fell  of  0.40  inch,  SE.,  cloudy.  The  continuation  of  this  area  will  appear 
upon  Chart  No.  V  for  March,  1880.  Of  those  areas  charted  as  coming  directly  from  the 
ocean,  the  following  descriptions  are  given:  No.  IV. — ^This  depression  appeared  on  the 
Ist  over  northern  ^andinavia  as  a  continuation  of  area  No.  XXII,  of  Chart  No.  V  for 
Jan  uary,  1880.  1st,  Tromso,  28.84,  a  fall  of  0.17  inch,  SW.,  29  miles  per  hour,  rain 
and  snow;  Haparanda,  29.30,  a  fall  of  0.25  inch,  SW.,  force  6,  cloudy;  Archangel,  29.17, 
a  fell  of  0.31  inch,  WSW.,  22  miles  per  hour,  cloudy.  During  the  day  the  depression 
passed  rapidly  southeastward  over  the  White  Sea.  and  on  the  2d  was  central  in  western 
Siberia;  Ekaterinburg,  29.16,  a  fell  of  0.38  inch,  WSW.,  27  miles  per  hour,  cloudy; 
Kasan,  29.58,  a  fall  of  0.22  inch,  WSW.,  cloudy.  3d,  depression  central  in  the  valley 
of  the  Obi;  Ekaterinbui^,  29.52,  a  fall  of  0.36  inch,  NW.,  cloudy;  Barnaul,  29.58,  a  fell 
of  0.25  inch,  SW.,  45  miles  per  hour,  cloudy;  Yeniseisk,  29.26,  a  fall  of  0.67  inch,  E., 
13  miles,  snowing.  During  the  4th  the  depression  disappeared  in  a  high  pressure  area, 
30.40  over  central  Siberia.  No.  V. — While  area  No.  Ill  was  central  west  of  Iceland  on 
the  3d,  this  depression  suddenly  disappeared  off  the  northwestern  coast  of  Norway; 
Tromso,  28.68,  a  fall  of  0.70  inch,  SW.,  raining;  Brono,  29.26,  a  fall  of  0.41  inch,  SW., 
45  miles  per  hour,  raining;  Haparanda,  29.27,  a  fell  of  0.34  inch,  SW.,  force  4,  raining. 
4th,  depression  central  southeast  of  the  White  Sea;  Archangel,  29.21,  a  fall  of  0.28  inch, 
WNW.,  18  miles  per  hour,  cloudy;  Kasan,  29.14,  a  fell  of  0.59  inch  W.,  13  miles,  light 
snow;  Ekaterinburg,  29.30,  a  fell  of  0.22  inch,  S.,  cloudy.  5th,  depression  central  east 
of  the  Ural  Mountains;  Ekaterinburg,  29.28,  NW.,  cloudy;  Barnaul,  29.93,  a  rise  of 
0.02  inch,  SW.,  feir;  Yeniseisk,  29.99,  a  rise  of  0.24  inch,  wind  shifted  from  SW.  to  E., 
clear.  6th,  depression  probably  central  between  the  Obi  and  Yenisei  Rivers.  As  area 
No.  Ill  appeared  central  in  northern  Russia  on  this  date  and  in  about  the  same  latitude, 
an  elongated  area  of  barometric  minima  (29.40)  formed  in  connection  with  the  two  de- 
pressions and  ran  eastward,  north  of  50°  N.,  between  the  meridians  of  30**  and  90°  E., 
with  the  lowest  pressure  at  Ekaterinburg,  29.32,  a  rise  of  0.04  inch,  WSW.,  13  miles 

?5r  hour,  cloudy;  Barnaul,  29.48,  a  fall  of  0.45  inch,  SW.,  45  miles  per  hour,  cloudy; 
eniseisk,  29.57,  a  fall  of  0.42  inch,  S.,  cloudy;  by  morning  of  the  7th  the  depression 
had  passed  east  of  the  Yenisei  and  during  the  day  disappeared  over  central  Siberia  under 
the  inffuence  of  a  high  pressure  area,  30.60.  No.  XII. — After  the  passage  of  area  No. 
VIII  northeastward  north  of  parallel  50°  N.  on  the  10th,  the  influence  of  its  energy 
still  remained,  and  was  effective  in  developing  in  the  vicinity  of  40°  N.,  35°  W.,  another 
storm  of  great  severity.  The  following  reports  firom  logs  of  vessels  indicate  the  violent 
effects  of  an  attempted  restoration  of  atmospheric  equilibrium  in  rear  of  advancing  area 
No.  VIII  and  which  were  instrumental  in  forming  area  No.  XII;  10th,  in  42°  N.,  55° 
W.,  WSW.,  NW.,  and  NNW.,  violent  gales  with  squalls  of  rain,  very  heavy  sea;  in  42° 
N.,  57°  W.,  W.  to  NW.,  hard  gale  with  high  confused  sea;  in  42°  31'  N.i  54°  31'  W., 
NW.,  heavy  storm  with  squalls  of  rain;  in  48°  15'  N.,  49°  10'  W.,  NNW.  gale  vdth 
thick  snow,  encountered  large  fields  of  drifting  ice  and  icebergs  between  46°  54'  N.  and 
48°  15'  W.,  in  41°  30'  N.,  41°  30'  W.,  heavy  westerly  gales,  high  sea.  11th,  in  45° 
N.,  46°  W.,  NW.  to  NNW.,  violent  to  moderate  gales,  rain  and  snow  squalls,  high  con- 
fused sea;  in  about  45°  N.,  35°  W.,  terrific  westerly  gale  with  high  cross  sea,  which  at 
times  burst  into  the  saloon,  one  man  washed  overboard,  steamer  made  only  80  miles  in 
over  twenty-four  hours;  in  48°  24'  N.,  33°  13'  W.,  NW.,  terrific  gale,  very  high  sea;  in 
47°  13'  N.,  34°  W.,  SW.  and  WNW.  hurricane,  changing  the  gaJe  from  SW.  to  NW. 
with  tremendous  high  sea.  On  the  12th  the  depression  was  probably  central  north  of 
the  Azores,  the  winds  at  Angra  and  Ponta  Delgado  shifted  from  W.  to  S.,  with  felling 
barometer.     In  47°  N.,  38°  W.,  SE.  to  NW.,  fresh  gale,  high  head  sea;  in  46°  33'  N., 
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39**  W.,  SW.  to  NW.,  violent  gale,  with  "fnghtful"  sea;  in  49°  34^  N.,  28°  44^  W., 
NW.,  strong  gale,  hard  squalls,  high  sea;  in  49°  19^  N.,  21°  50^  W.,  W.  to  N.,  hard  gale, 
very  high  sea;  in  44°  N.,  23°  W.,  hurricane  from  SSE.,  vessel  thrown  on  beams  end;  in 
42°  35^  N.,  35°  55'  W.,  ^'terrible"  gale  from  SW.  to  W.,  histing  eighteen  houra;  in  43° 
02'  N.,  34°  22'  W.,  strong  gale  veering  from  SW.  to  NW.,  with  high  seas,  7  p.  m.  ter- 
rific gale  from  W.,  very  high  sea,  smashing  boats  and  clearing  decks,  four  seamen  lost 
and  vessel  thrown  on  beams  end.  13th,  depression  centcal  in  about  50°  N.,  20°  W.  In 
50°  15'  N.,  17°  38'  W.,  28.86,  SSW.,  moderate  gale,  heavy  rain;  in  51°  26'  N.,  34°  50' 
W.,  29.43,  NNW.,  force  9,  heavy  northerly  sea;  in  46°  10'  N.,  43°  W^,  ESE.  to  NW., 
heavy  gale,  high  head  sea;  in  44°  39'  N.,  43°  48'  W.,  E.  to  N.  with  hurricane  force,  ship 
on  beams  end,  squalls  of  rain  and  snow  with  a  "frightful"  sea;  in  48°  40'  N.,  34°  38^ 
W.,  SE.  and  variable,  strong  gale,  high  confused  sea;  in  50°  06'  N.,  13°  W.,  southwest 
hurricane  with  tremendous  se^i»,  3  a.  m.,  heavy  sea  swept  decks,  noon,  wind  shifted  to 
WNW.,  and  blew  with  great  violence  until  midnight,  when  it  changed  to  W^SW.,  with 
heavy  squalls  of  rain;  in  49°  N.,  25°  W.,  barometer  28.10,  violent  gale  from  SW.,  wind 
suddenly  changed  to  WNW.  in  a  most  violent  squall  and  blew  a  perfect  hurricane,  3  p. 
m.,  tremendous  westerly  sea,  5  p.  m.,  heavy  cross  sea  sweeping  decks;  in  45°  N.,  23^ 
W.,  terrific  gale  from  SW. ;  in  43°  N.,  28°  Sv.,  hurricane  from  N^W.,  lasting  forty-eight 
hours;  in  42°  N.,  30°  W.,  "hurricane  from  SE.  all  around  the  compass  by  W.,  lasting 
twenty-four  hours."  14th,  depression  moved  slowly  northward  and  during  the  day 
combined  with  area  No.  X,  then  central  south  of  Iceland.  In  47°  57'  N.,  28°  W., 
NW.,  violent  gale,  terrific  squalls,  heavy  sea;  in  51°  N.,  13°  33' W.,  S.  and  W^,  strong 
gale,  high  sea;  in  50°  N.,  22°  40^  W.,  SE.,  SW.,  and  NW.,  strong  gale,  very  high  con- 
fused sea.  The  continuation  of  this  severe  storm  is  fully  considered  under  the  head  of 
area  No.  X,  with  which,  after  the  14th,  it  became  identifi^  and  together  proved  the 
most  violent  and  extensive  atmospheric  disturbance  of  the  month. 

TEMPEBATUBS  OF  THE  AIR. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  January,  1882,  is  exhibited  by  lines  of  equal  thermometric  mean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  right-hand 
comer  of  the  chart  shows,  in  the  first  column,  the  averages  for  the  month  throughout 
the  various  districts,  as  deduced  principally  fh>m  observations  taken  at  Signal  S^rioe 
stations.  In  the  two  remaining  columns  are  shown  the  means  for  the  present  month, 
and  the  departures  of  such  means  from  the  average  for  many  years.  The  tempeiatnre 
is  everywhere  above  the  normal,  except  in  New  England  and  west  of  the  110th  meridian. 
The  single  Ivge  area  of  excess  covers  the  central  portion  of  the  country,  where  the  de- 
partures range  from  1°.2  in  the  Middle  Atlantic  States  to  5°.  6  in  the  Missouri  Valley. 
The  largest  area  of  deficiency  embraces  the  extreme  western  portion  of  the  United  Stat^ 
where  the  departures  range  from  1°.0  in  the  Southern  Plateau  to  4°.  6  in  the  Middle 
Plateau.  As  a  means  of  interesting  comparison,  the  following  maximum  departures  from 
the  normal  are  given  for  each  year  since  1873,  together  with  the  corresponding  districts: 
1874,  -f-6°.9  Ohio  Valley  and  Tenneasee,  -h6°.6  Middle  Atlantic  States,  and  -f6°.2  Lower 
Lake  region;  1875,  — 13°.l  Minnesota  and —11°.  6  Upper  Mississippi  Valley;  1876,  H-S^.O 
Ohio  Valley  and  Tennessee  and  -|-7°.7  Upper  Mississippi  Valley;  1877,  --6°. 4  Middle 
Atlantic  States  and  — 5°.8  Lower  Lake  region;  1878,  -f  13°.3  Minnesota  and  +12°.3 
Upper  Mississippi  Valley;  1879,  — 2°.8  Middle  Atlantic  States  and  — 2°.e  Lower  Lake 
region;  1880,  4-15°.5  Upper  Mississippi  Valley,  -|-14°.80hio  Valley  and  Tennessee,  and 
-i-13°.3  South  Atlantic  and  West  Gulf  States;  1881.  — 9°.8  Missouri  Valley  and  --8°.9 
Southeast  Rocky  Mountain  Slope. 

DevicUiona  from  mean  temperatures, — Under  this  heading  departures  exhibited  by  re- 
ports from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tem- 
peratures on  the  right-hand  side  of  Chart  No.  II.  The  following  items  of  importance  in 
connection  with  tins  subject  are  reported  by  voluntary  observers:  Connecticut :  SoutMng- 
ton,  mean  temperature,  24°.  3,  or  1°  above  the  mean  for  the  past  eleven  years.  IRinois: 
RUey,  mean  temperature,  20°.  6,  or  2°.l  above  the  mean  for  past  nineteen  yeara.  Jndi- 
ana:  Vevay,  mean  temperature  considerably  above  the  average  for  the  month.  Kan^fos: 
Tates  Centre,  mean  temperature,  30°. 5,  or  4°.  4  above  the  average  for  the  past  two  years. 
Lawrence,  mean  temperature  32°.  68,  or  5°.  56  above  the  average  for  the  past  fourteen 
years.  Manhattan,  mean  temperature  31°.  67,  or  6°.  82  above  the  average  for  past  twenty- 
two  years;  five  Januarys  during  this  period  have  been  warmer,  viz:  1859, 1863, 1876, 1878, 
andl880;  the  coldest  January  duringthe  past  twenty-two  yeare  occurred  in  1875,  mean  tem- 
perature 15°.  07.  Iowa :  Clinton,  mean  temperature  considerably  above  the  average. 
Maine :  Gardiner,  mean  temperature  15°. 75,  or  2°.  12  below  the  average  for  the  past  forfy- 
six  years.  Maryland:  Fallston,  mean  temperature  30°. 30,  or  0°.31  below  the  average 
for  the  past  eleven  yeara;  during  that  period  the  highest  January  mean,  40°.  13,  occurred 
in  1880,  and  the  lowest,  25°.05,  occurred  iu  1881,     Michigan:  Thornville,  mean  tern- 
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perature  26^.0,  or  4^.0  above  the  average  for  several  years.  JHUsouH :  Saint  Louis,  Mis- 
souri Weather  Service  reports,  mean  temperature  slightly  above  the  average  for  the  past 
forty-five  years.  New  Hampshire:  Contoooookville,  mean  temperature  20*^.6,  or  about 
1**.0  below  the  average  for  the  past  twelve  years.  Netc  York :  Palermo,  mean  tempera- 
ture 20^.3,  or  0®.8  below  the  average  for  the  past  twenty-nine  years;  warmest  January 
during  that  period  occurred  in  1880,  mean  temperature  29°.  4,  and  the  coldest,  12°.  8,  oc- 
curred in  1881 ;  the  lowest  temperature  recorded  during  that  period  was  — 31°  in  January, 
1857.  North  Volney,  mean  temperature  22°.  29,  or  0°.48  below  the  average  for  the  past 
fourteen  years;  warmest  January  during  that  period  occurred  in  1880,  mean  temperature 
31°.82;  coldest  January  occurred  in  1881,  mean  temperature  15°.13;  the  lowest  tempera- 
ture recorded  during  the  past  fourteen  years  was — 19°,  January  23, 1871.  Ohio :  North 
Lewisburgh,  mean  temperature  29°.  40,  or  1°.03  above  the  mean  for  the  past  fifty-one 
years.  Vermont :  Woodstock,  mean  temperature  16°.  4,  or  about  1°  above  the  average  for 
the  past  fifteen  years;  highest  January  mean  during  that  period,  23^.8,  occurred  in  1880; 
lowest,  5°.8,  occurred  in  1875.  West  Virginia:  Helvetia,  mean  temperature  35°. 6,  or 
2°. 29  above  the  average  for  the  past  six  years;  Wytheville,  mean  temperature  36°.  4,  or 
0°.8  above  the  average  for  the  past  seventeen  years. 

Table  of  maximum  and  minimum  temperatures  for  January,  1882. 


State  or  Territory. 


AlabamA 

Aiizona 

Do 

Arkansas 

California... 

Do 

Colorado 

Do 

Connecticut , 
Dakota 

Do 

Delaware  .... 


District  of  Columbia . 

Florida 

Do 


Georgia, 
Do 

Idaho  ... 
Do 

Illinois .. 


Do. 


Indiana 

Do 

Indian  Territory. 

Do 

Iowa 

Do 


Do 

Kentucky 

Louisiana 

Do 

Maine 

Do 

Maryland 

Do 

Massachusetts. 

Do 

Michigan 

Do 

Minnesota..^... 

Do 

Mississippi 

Missouri 

Do 

Montana 

Do 

Nebraska 

Nevada  

Do 


Signal  Service. 


Station. 


Montgomery. 

Tucson 

Presoott 

Little  Rock.... 
CampK) 


Denver 

Pike's  Peak 

New  Haven 

Rapid  City 

Fort  Stevenson 

Delaware  Break- 
water. 

Washington 

Key  West 

Jacksonville  and 
Pcnsacola. 

Savannah 

Augusta 

Lewiston 

E^leRock 

Cairo 


Chicago 


Indianapolis 


Fort  Gibson. 
Fort  Supply. 

Keokuk 

Dubuque 

Dodge  City... 


Louisville 

New  Orleans. 
Shreveport.... 

Eastport 

Portland 

Baltimore 


Boston 


Detroit 

Alpena 

Duluth 

Saint  Vincent 
Vicksburg^h... 
Saint  Louis ... 
Springfield .... 
Fort  Custer.... 
Terry's  Landing 

North  Platte 

Pioche 

Winnemucca 


■  •••a  •■«•! 


O 

79 
80 


70 
76 


67 
26 
51 
06 


66 

09 
82 


77 

"oi 


61 


74 
60 


67 


60 
77 


48 
09 


63 


06 

if 


00 
68 


o 
24 


—8 

24 

7 


1 
—22 
—12 


—52 
10 

8 


S2 


22 


1 

7 


— 0 
0 


16 


80 
-14 


7 
-18 


—27 


-42 
80 


6 


—36 
—  8 


United  States  Army  post  sur- 
geons or  voluntary  observers. 


Station. 


Mount  Ida . 
Fort  Yuma. 
Summit 


Southington  ... 
Fort  Randall... 
Fort  Pembina.. 


Fort  Brook  Tampa... 
Fort  Barrancas 


Thomville 


Swanwick  and  Up- 
per Alton. 

Elmira  and  Morri- 
son. 

Vevay 

La  Fayette 


Cresoo. 


Fort  Scott 

Fort  Wallace 

Bowling  Green 


Qfutliner , 


Pederalsburgh 

Deer  Park 

Heath 

South  Lee , 

Fort  Brady 


Fayette 

Protem 

Oregon 

Fort  Keogh 


> •• • ■ ••« ■•■••• 


Golconda 
Halleck ... 


s 


60 
80 


08 
07 


84 
77 


67 


65 


TO 


60 


61 


60 


75 
72 


60 


10 

"i 


—14 


22 
24 


—17 


-10 
18 


—27 


—24 
—84 


28 


-87 


74 
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Table  of  maximum  and  minimum  temperatures  far  January ^  1882 — Continned. 


State  or  Territory. 

Signal  Service. 

United  States  Army  poet  sur- 
geons or  voluntary  observers. 

Station. 

• 

1 

• 

a 

MM 

Station. 

1 

• 

s 

New  Hampshire 

Do TIT. 

Mount  Washington.. 

o 
84 

o 
-89 

ContoooookviUe 

Orallon 

o 
48 

o 
—22 

New  Jersey 

Atlantic  City 

50 

"— 1 

Vineland 

62 

Do 

Btim«gat 

South  Oranoe 

New  Mexioo 

LaMesilla.... 

'  Santa  P6 

72 

Fort  Union 

— U 

Do 

7 
'16* 

New  York 

Do 

Rochester 

Albany 

63 

Fort  Niagara 

Cooperstown  and 

Johnstown. 
Weldon 

66 

— ^27 

North  Carolina 

Wilmingtnn 

78 

5 

Do 

Charlotte 

Ohio 

Cincinnati 

63 

Portsmouth 

Hudson 

07 

Do 

Cleveland 

2 

0 

Oreson „ 

Portland 

66 

dS!.....;.z:z::v::::;:::::::::::::: 

Umatilla 

4 

PennnylvpLfilA ., 

Pittsbuxgh 

61 

Milton 

67 

Do...'. 

Erie 

—2 

—8 

26 

Blooming  Giove 

—19 

Rho<^« Island 

Newport 

60 
76 
71 

Snuth  OMX>Upa 

CharTeffton 

Aiken „ 

21 

Tennessee 

Memphis 

Ashwood 

*•« ■••••« 

16 

Do 

Knoxville 

18 

Edinburgh 

84 

Fort  Rineirold 

'*86* 

Do 

Fort  Elliott 

4 

0 

—25 

Utah 

Salt  Lake  City 

47 
49 

Coalville 

.—SI 

Vermont « 

Burlington 

Woodstock 

50 

Do 

Lttnenburgh 

Virginia 

Norfolk 

66 

Do 

Chinooteague 

Almota 

8 

Washington  Territory 

Do 

Collax 

—8 
9 

Morgantown 

64 
52 

Fleminjrton  

8 

Wisconsin 

Milwaukee 

Embarrass 

Do  .....*. 

La  Croese 

—12 

Neillsville 

Wyoming 

Cheyenne 

60 

Port  Pridg#»r,„,- 

— fflt 

Ranges  of  temperature  at  Signal  Serdce.  stations. — Monthly  ranges  in  general  varied  from 
40°  to  60°  over  the  country  east  of  the  Rocky  Mountains,  and  from  45®  to  70°  westward 
to  the  Pacific.  The  smallest  ranges  are :  San  Francisco,  21°;  Key  West,  25°;  Portland, 
Greg.,  29°;  San  Diego,  30°;  Port  Eads,  31°;  Red  Bluff  and  New  Orleans,  33°;  Olympic, 
35°;  Hatteras,  36°;  Galveston  and  Punta  Rassa,  38°.  The  largest  are:  New  Chicago, 
Mont,  90°;  Terry's  Landing,  Mont.,  88°;  Fort  Benton,  87°;  SmithviUe,  Dak.,  Fort 
Shaw,  Mont.,  and  Prescott,  Ariz.,  79°;  Fort  Custer,  77°;  Camp  Supply,  Ind.  T.,  76°; 
Burlington,  Yt.,  Fort  Assinnihoine,  Mont.,  and  Saint  Vincent,  74°;  Mount  Washing- 
ton and  Fort  Missoula,  73°;  Rapid  City,  Dak.,  Fort  Buford  and  Cheyenne,  72°;  Duluth, 
71°;  Fort  Elliott,  Tex.,  70°.  The  daily  ranges  varied  in  the  different  districts  as  follows: 
New  England,  26°  at  New  Shoreham  to  37°  at  Eastportand  47°  on  the  summit  of  Mount 
Washin^n;  Middle  Atlantic  States,  21°  at  Lynchhui^h  to  34°  at  Albany  and  Earnest 
and  37°  at  Chincoteague;  South  Atlantic  States,  23°  at  Charleston  to  29°  at  Atlanta  and 
32°  at  Portsmouth;  Florida  Peninsula,  13°  at  Key  West  to  19°  at  Cedar  Keys  and  21°  at 
Punta  Rassa;  Eastern  Gulf  States,  23°  at  Mobile,  24°  at  New  Orleans  and  28°  at  Mont- 
gomery; Western  Gulf  States,  28°  at  Port  Eads  to  30°  at  Indianola  and  41°  at  Denison 
and  Fort  Gibson;  Rio  Grande  Valley,  26°  at  Brownsville  to  32°  at  Eagle  Pass  and  35°  at 
Oastroville;  Ohio  Valley  and  Tennessee,  21°  at  Columbus  to  29°  at  Httsbuigh  and  34® 
at  Indianapolis;  Lower  Lake  region,  24°  at  Detroit  and  Toledo  to  29°  at  Bufialo  and  34® 
at  Oswego;  Upper  Lake  region,  23°  at  Grand  Haven  to  37°  at  Duluth  and  41°  at  Alpena; 
Extreme  Northwest,  41°  at  Saint  Vincent  to  44°  at  Fort  Buford  and  53°  at  Bismarck; 
Ujpper  Mississippi  Valley,  30°  at  Keokuk  to  39°  at  Saint  Paul  and  42°  at  Saint  Louis; 
Mi^uri  Valley,  27°  at  Leavenworth  to  44°  at  Yankton  and  50°  at  Huron;  Northern 
Slope,  36°  at  Cheyenne  to  40°  at  Deadwood  and  50°  at  Fort  Custer;  Middle  Slope,  41°  at 
Dodge  City  to  44°  at  Denver  and  48°  at  Fort  Elliott;  Southern  Slope,  34°  at  Fort  Davis 
to  40°  at  Henrietta  and  45°  at  Concho;  Northern  Plateau,  23°  at  Umatilla  to  32°  at  Mis- 
soula and  35°  at  Eagle  Rock;  Middle  Phiteau,  21°  at  Salt  Lake  City  to  28°  at  Piocheand 
40°  at  Winnemucca;  Southern  Plateau,  34°  at  Santa  Fe  to  46°  at  La  Mesilla  and  48°  at 
Prescott;  Northern  Pacific  coast,  16°  at  Roseburgh  to  17°  at  Portland  and  21°  at  Olym- 
pia;  Middle  Pacific  coast,  11°  at  San  Francisco  to  21°  at  Sacramento  and  31°  at  Red 
Bluff;  South  Pacific  coast,  28°  at  Los  Angeles  to  32°  at  Visalia  and  48°  at  Campo. 
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Fro8l8, — In  the  varioos  distxicts  they  were  reported  on  the  following  dates :  New  En- 
gland, Ist  to  8th,  10th  to  3l8t;  Middle  Atlantic  States,  IsttoSth,  10th,  11th,  12th,  14th, 
15th,  nth  to  26th,  2dth  to  31st;  Sonth  Atlantic  States,  Ist  to  5th,  22d  to  26th,  30th,  31st; 
Florida  Peninsula,  Cedar  Keys,  2d,  3d,  Slst;  East  Gulf  States,  2d,  3d,  23d;  West  Gulf 
States.  2d,  11th,  17th,  18th,  19th,  22d,  23d,  29th,  30th,  31st;  Rio  Grande  Valley,  1st,  2d, 
16th,  i8th,  21st,  31st;  Ohio  Valley  and  Tennessee,  1st  to  7th,  9th,  10th,  12th,  14th  to  2oth^ 
28th  to  31st;  Lower  Lake  region,  1st  to  31st;  Upper  Lake  region,  1st  to  31st;  extreme 
Northwest,  Ist  to  31st;  Upper  Mississippi  and  M&souri  Valleys,  Ist  to  31st;  Northern 
Slope,  1st  to  31st;  Middle  Slope,  1st  to  6th,  8th  to  31st;  Southern  Slope,  12th,  16th  to 
19th,  22d,  23d,  29th,  30th,  Slst;  Southern  Plateau,  1st,  2d,  4th  to  3l8t;  Middle  Plateau, 
1st  to  4th,  8th,  9th,  10th,  13th  to  31st;  Northern  Plateau,  3d,  7th,  12th,  13th,  15th,  16th, 
19th to  25th;  North  PacificCoast  region,  9th to  12th,  15th  to 22d,  25th,  27th  to 30th;  South 
Pacific  Coast  region,  1st,  3d  to  23d,  25th  to  31st. 

Ice. — ^Regarding  its  formation  in  the  northern  sections,  this  suhject  is  considered  else- 
where in  the  Review  under  the  head  of  Ice  in  rivers  and  harbors.  The  fpllowing  axe  ex- 
ceptional cases  of  ice  formation  in  the  southern  sections  of  the  country :  Augusta,  Ga. ,  2d, 
23d;  Jacksonville,  Fla.,  2d;  Sloop  Point,  N.  C,  2d;  Portsmouth,  N.  C,  2d,  3d,  23dj 
Pensacola,  Fla.,  2d;  Indianola,  17th;  Victoria,  Tex,,  17th;  Cuero,  Tex.,  17th,  19th;  Ma- 
son, Tex.,  17th,  19th;  Eagle  Pass,  Tex.,  17th;  Tucson,  Anz.,  18th;  Florence,  Ariz.,  9th, 
10th,  nth;  Los  Angeles,  Cal.,27th;  San  Diego,  Cal.,  29th;  Red  Bluff,  Cal.,  9th,  10th  to 
14th,  18th,  24th;  Visalia,  Cal.,  11th,  12th,  13th;  Point  San  Jos^,  Cal.,  13th,  14th;  Saint 
Augustine,  Fla.,  2d,  very  thin. 

Low  temperatures. — ^The  following  are  notahle  instances  of  extremely  cold  weather  in 
various  portions  of  the  country  attending  the  development  and  progress  of  areas  of  high 
barometer :  California:  San  Joe^,  13th,  weather  excessively  cold  during  the  past  three 
days.  Marysville,  13th,  "phenomenally  cold  weather'^  for  jiasttwo  days;  during  the 
night  of  the  12th  ice  formed  in  gutters  sufficient  to  bear  a  man's  weight;  temperature  9^ 
below  freezing.  North  San  Juan.  13th,  coldest  weather  for  many  years  past;  tempera- 
tore  10^  to  14°  below  freezing.  Stockton,  13th,  coldest  weather  for  many  years;  ice  one 
inch  thick  near  the  town.  Fresno,  13th,  weather  for  past  forty-eight  hours  coldest  ever 
experienced;  ice  formed  during  night  and  in  shady  places  remained  all  day;  temperature 
21^  above  zero.  San  Buenaventura,  13th,  weather  extremely  cold ;  lambs  and  sheep  dying 
from  exposure.  Los  Angeles,  13th,  severest  weather  everlmown  in  southern  California; 
*  *  hills  all  around  the  city,  down  almost  to  the  plains,  white  with  snow.''  Merced,  13th,. 
coldest  weather  for  several  years;  ice  formed  more  than  one-half  inch  in  thickness. 
Alta,  13th,  minimum  temperature  22°  below  freezing;  reservoirs  frozen  sufficient  to  per- 
mit skating;  all  mining  ditches  frozen,  rendering  them  temporarily  useless.  Yreka, 
13th,  minimum  temperature  25°  below  freezing;  coldest  weather  for  several  years. 
Campo,  12th,  minimum  temperature  6°.  5,  lowest  for  several  years.  San  Gorgonio, 
month  remarkable  for  continued  low  temperatures;  minimum  temperature  19°  on  the 
12th,  lowest  for  many  years.  Canada :  Parry  Sound,  24th,  — 38°.  Saugeen,  24th,  — 16°. 
Port  Stanley,  24th,  —10°.  Toronto,  24th,  —18°.  Kingston,  24th,  —19°.  Montreal, 
24th,  —26°.  Anticosti,  24th,  —16°.  Quebec,  24th,  —26°.  Connecticut:  Hartford^ 
24th,  10°  to  18°  below  zero,  and  in  the  surrounding  towns  as  low  as  — 20°.  Southing- 
ton,  25th,  minimum  temperature  — 14°,  coldest  day  in  past  twenty-five  years.  Massa- 
chuseUs :  Boston,  24th,  reports  from  difierent  parts  of  New  England  show  the  thermometer 
to  have  Mien  from  10°  to  37°  below  zero.  Worcester,  24th,  coldest  weather  for  past 
twelve  years;  in  various  parts  of  the  dty,  thermometer  trom  12°  to  20°  below  zero;  in 
some  portions  of  the  country,  the  temperature  fell  to  — 26°.  Missouri:  Saint  Joseph, 
16th,  coldest  day  of  the  season;  temperature  5°  above  zero.  Carrollton,  16th,  lowest 
temperature  yet  recorded  for  the  season.  Joplin,  16th,  coldest  of  the  season.  Carthage, 
16th,  coldest  of  the  season.  Montana :  Fort  Missoula,  29th,  minimum  temperature  — 31°, 
lowest  since  station  was  opened.  New  Brunswick:  Saint  Johns,  18th,  minimum  tem- 
perature — 28°,  weather  exceedingly  severe.  Nevada:  Halleck,  12th,  coldest  weather 
for  several  years;  temperature  30°  below  zero.  Wells,  12th,  exceedingly  cold  weather; 
temperature  30°  below  zero.  Elko,  12th,  temperature  25°  below  zero.  Carlin,  12th, 
temperature  27°  below  zero;  coldest  weather  ever  experienced  here.  New  Jersey:  Loug 
Branch,  24th,  temperature  — 8°;  preparations  made  for  cutting  ice.  Red  Bank,  24th, 
North  Shrewsbury  River  frozen  over;  coldest  weather  for  several  years.  New  Hamp^ 
shire :  Colebrook,  24th,  weather  almost  unendurable  for  the  past  two  days.  Portsmouth, 
24th,  temperature  — 24°;  several  vessels  put  into  lower  luurbor,  heavily  encased  in  ice 
and  unable  to  proceed  further;  crews  suffered  intensely  from  extreme  cold,  and  in  some 
cases  were  frost-bitten;  fishermen  report  the  most  "  intense  weather"  at  sea  that  it  has 
ever  been  their  lot  to  experience.  Contoocookville,  24th  and  25th,  minimum  tempera- 
ture — 15°;  coldest  days  during  the  past  eleven  years.  Bhode  Island:  Providence,  24th, 
coldest  day  of  the  season;  thermometer  from  10°  to  15°  below  zero.  Newport,  24th, 
coldest  weather  for  past  ten  years,  temperature  — 6°;  public  schools  closed,  as  it  wafr 
found  impossible  to  heat  them.    New  York:  Norwich, 24th,  — 33°;  Poughkeepsie,  24th, 
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aU  points  along  the  river  and  from  the  interior  of  the  river  counties  reported  the  expe- 
rience of  intense  cold;  thermometer  16^  to  20^  below  zero.  Rochester,  24th,  — T*.  Stk- 
ranac  Lake,  24th,  —40*.  Plattsburgh,  24th,  —25*'.  Keesville,  24th,  —24**.  Port 
Henry,  24th,  — 22*>.  Ticonderoga,  24th,  —25**.  Whitehall,  24th,  — 35*>.  Glen's  Falls, 
24th,  —26**.  Lake  George,  24th,  —25°.  Saratoga,  24th,  —38°.  Vermont:  Burlington, 
24th,  maximum  temperature  —4°,  minimum  temperature  — ^24°. 8;  coldest  day  since 
1857. 

PRECIPITATION. 

The  general  distribution  of  rainfall  over  the  United  States  and  Canada  for  the  month 
of  January,  1882,  is  exhibited  upon  Chart  No.  Ill  from  the  reports  of  over  500  stations. 
From  the  table  in  the  left-hand  comer  of  the  chart  is  obtained  a  monthly  average  for 
each  of  the  various  districts,  determined  from  the  records  of  Signal  Service  stations, 
covering  a  period  of  several  years,  to  which  is  subjoined  a  comparison  of  the  present 
month  with  such  averages.  Upon  comparison  with  the  chart,  the  tabulated  averages 
show  four  very  irregular  areas  of  excess  and  deficiency.  The  former  condition  prevails 
and  the  areas  embrace  the  entire  eastern  portion  of  the  country,  except  the  South  Atlan- 
tic States  and  the  Florida  Peninsula,  while  to  the  west  of  the  Mississippi  they  include 
the  extreme  Northwest,  Middle  and  Southern  Slop^  Western  Gulf  States,  Rio  Grande 
Yalley,  and  the  Southern  and  Northern  Plateaus.  The  departures  of  excess  range  fttmi 
0.11  inch  in  the  Lower  Lake  region  to  9.92  inches  in  Tennessee.  The  excess  in  this 
State,  for  the  present  month,  is  the  laigest  and  most  remarkable  since  the  opening  of  Sig- 
nal Service  stations.  The  most  serious  floods  have  resulted  from  this  marked  and  sud- 
den increase  of  precipitation,  and  the  consequent  damage  to  property  has  been  almost 
without  precedent.  The  areas  of  deficiency  are  comparatively  small  and  widely  sepa- 
rated, and  the  departures  range  from  0.11  inch  in  the  Middle  Plateau  to  4.42  inches  in 
the  Middle  Pacific  Coast  region.  The  defioiency  on  the  Pacific  Coast,  especially  in  the 
two  northern  districts,  is  very  large  and  quite  unusual  for  the  month.  As  a  means  of 
interesting  comparison,  the  following  maximum  departures  from  the  normal  are  given 
for  each  year  since  1873,  together  with  the  corresponding  districts :  1874,  large  excess. 
Lower  lAke  region;  1875,  +3.02  inches,  South  Atlantic  States;  187G,  -t-3.15  inches, 
Ohio  Valley  and  Tennessee,  and  — 2. 15  inches.  South  Atlantic  States;  1877,  — 1. 50  inches, 
Pacific  Coast  regions,  and  —0.95  inch,  Western  Gulf  States;  1878,  +3.76  inches.  Middle 
and  South  Pac&c  Coast  regions,  and  +3.17  inches.  New  England;  1879,  +3.43  inches, 
Tennessee,  and— 2.12  inches,  Eastern  Gulf  States;  1880,  +6.21  inches,  Portland,  Oreg., 
— 3.05  inches.  Eastern  Gulf  States,  and  — 2.45  inches.  Middle  and  South  Pacific  Coast 
regions;  1881,  +3.80  inches,  Florida  Peninsula,  and +3.62  inches.  Eastern  Gulf  States. 

Deviations  fratn  average  preeipitation. — Under  this  heading  departures  exhibited  by  the 
reports  from  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  monthly 
rainfalls,  as  published  in  the  lower  left-hand  comer  of  Chart  No.  III.  The  following 
items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  observers: 
Califomia:  Rio  Vista,  monthly  rainfall  considerably  below  the  average.  Connecticut: 
Southlngton,  monthly  rainfall  considerably  above  the  average.  Illinois:  Riley,  monthly 
rain&ll  1.57  inches,  or  0,27  inch  below  the  average  for  the  past  twenty-one  years.  In- 
diana: Vevay,  monthly  rain&ll  considerably  below  the  average.  Kansas:  Yates  Cen- 
tre, monthly  rainfall  0.25  inch  above  the  average  for  the  past  two  years.  Lawrence, 
monthly  rain&U  0.70  inch,  or  0.56  inch  below  the  average  for  the  past  fourteen  years. 
Mcmhattan,  monthly  rainfall  0.42  inch,  or  0.28  inch  below  the  average  for  the  past  twenty- 
two  years;  the  largest  rainfall  (2.35  inches)  during  this  period  occurred  in  1878,  and  the 
lowest  (0.05  inch)  occurred  in  1870.  Wellington,  monthly  rainfall  1.05 inches,  or  0.59  inch 
above  tne  average  for  the  past  three  years.  Iowa :  Clinton,  monthly  rainfall  considerably 
below  the  average.  Maine :  Gardiner,  monthly  minfall  3. 56  inches,  or  0. 31  inch  above  the 
average  for  the  past  forty-six  years.  Maryland :  Fidlston,  monthly  rainfall  6. 63  inches,  or 
3.40  inches  above  the  average  for  the  past  eleven  yeais,  and  1 .  63  inches  more  than  the  maxi- 
mum January  rainfall  for  that  period,  which  occurred  in  1877.  Sandy  Springs,  monthly 
rain&ll  considerably  above  the  average  for  the  past  ten  years.  Michigan :  Thomville, 
monthly  rain&ll  considerably  below  the  average.  Missouri:  Saint  Louis,  Missouri 
Weather  Service  reports  monthly  rainfall  slightly  above  the  average  for  the  past  forty* 
five  years.  Kew  Hampshire:  Contoocookville,  monthly  rainfall  3.10  inches,  or  1.10 inch 
above  the  average  for  the  past  twelve  years.  New  York:  Palermo,  monthly  rainfall  2.95 
inches,  or  slightly  above  the  average  for  the  past  twenty-nine  years;  the  largest  January 
rainfall,  5.30  inches,  occurred  in  1874,  and  the  smallest,  1.50  inches,  occurred  in  1866 
and  1869;  the  snowfall  for  January,  1882,  is  less  than  for  any  January  during  the  pa-st 
twenty-nine  years.  North  Volney,  monthly  rainfall  2.70  inches,  or  0.56  inch  below  the 
average  lor  the  past  nine  years.  Tennessee:  Ashwood,  monthly  rainfall  largely  above 
the  average,  and  the  heaviest  for  the  past  twenty  years.  West  Virginia:  Helvetia, 
monthly  rainfall  9.50  inches,  or  4.56  inches  above  the  average  for  the  past  six  years. 
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Wytheville,  monthly  rainfall  7.08  inches,  or  3.56  inches  above  the  average  for  the  past 
sixteen  years. 

Special  heavy  rainfalla.—Athf  College  Hill,  Ohio,  2.50  inches.     10th  and  11th,  Clarks- 
yille,^  Tex.,  2.50  in  nine  hours  and  thirty  minutes.     11th,  Murphy,  N.  C,  2.80.     12th, 
'_'  ^oway^  Cal.^  3.79.  ^12th  and  13th,  Austin,  Tenn.,  3.00  in  thirty 

ibuis.  15th,  liSth,  and  17th,  MurpKy,  N.  C,  5.10.  16th,  Memphis,  2.97;  Lexington, 
Mo.,  2.50.  20th  and  2l8t,  Austin,  Tenn.,  2.60  in  twenty-four  hours.  21st,  Fayette, 
Miss.,  3.00.  24th,  Galveston,  2.60.  27th,  Ashwood,  Tenn.,  2.60.  27th  and  28th,  For- 
est Hill,  N.  C,  2.90  in  twenty-five  hours.     28th,  Knoxville,  2.97;  Helena,  Ark.,  2.80. 

Largest  morUhly  rainfatUy  including  melted  snow. — Austin,  Tenn.,  18.11  inches;  Ashwood, 
Tenn.,  18.10;  Knoxville,  16.98;  Murfreesborough,  Tenn.,  16.30;  Chattanooga,  14.74; 
Nashville,  Tenn.,  14.49;  Murphy,  N.  C,  13.95;  Vicksburgh,  13.83;  Decatur,  Ala., 
13.70;  Helena,  Ark.,  13.17;  Memphis,  12.87;  Fayette,  Miss.,  12.70;  Cisco,  Cal.,  11.71; 
White  Plains,  N.  Y.,  ll.&O;  Highlands,  N.  C,  11.32;  New  Ulm,  Tex.,  10.55;  Helvetia, 
W.  Va.,  9.50;  Collax,  Cal.,  9.09;  Shreveport,  9.08;  Forest  Hill,  N.  C,  8.90;  Ports- 
mouth, Ohio,  8.82;  Paducah,  Ky.,  8.70;  NewShoreham,  R.  I.,  8.57;  Clarksville,  Tex., 
8.50;  Mount  Ida,  Ark.,  8.40;  Little  Rock,  Ark.,  8.17:  Galveston,  8.15;  Confluence,  Pa., 
7.90;  Fort  Gaston,  Cal.,  7.72;  Summit,  Cal.,  7.40;  Green  Springs,  Ala.,  7.36;  College 
Hill,  Ohio.  7.25;  Charlotte,  N.  C,  7.24;  Mount  Washington,  7.20;  FortCanby,  Wash., 
7.16;  Washington,  D.  C,  7.09;  Wytheville,  Va.,  7.08;  Federalsbuigh,  Md  ,  7.01;  Fort 
Stevens,  Oreg.,  6.95;  Cape  Henry.  Va.,  6.92;  New  London,  6.90;  E^lifax,  N.  S.,  6.84; 
Morgantown,  W.  Va.,  6.78;  Mobile,  6.77;  Aocotink  and  Johnsontown,  Va.,  6.75;  At- 
lantic City,  6.74;  Weldon,  N.  C,  6.64;  Fallston,  Md.,  6.63;  Quebec,  6.58;  Newjwrt,  R. 
I.,  6.55;  Evansville,  Ind.,  6.50;  New  Geneva,  Pa.,  6.48;  Sandy  Hook,  6.47;  VineUmd. 
N.  J.,  6.45;  Great  Falls,  Md.,  6.44;  Norfolk,  Va.,  Atlanta,  Ga.,  Poway,  Cal.,  and 
Trnckee,  Nev.,  6.40;  Bowling  Green,  Ky.,  6.39;  West  Chester,  Pa.,  6.38;  Cairo,  6.35; 
Flemington,  W.  Va.,  6.33;  Atco,  N.  J.,  6.32;  Jacksonburgh,  Ohio,  6.30;  Louisville, 
6.29;  Yarmouth,  N.  S.,  6.21;  New  York,  6.15;  Goloonda,  111.,  6.05;  Lenoir,  N.C.,  6.00. 

Smallest  tnontfUy  rainfalls,  induding  melted  snow. — Yankton,  0.04  inch;  Mojave,  Cal.,  and 
Fort  Meade,  Dak.,  0.05;  Smith ville.  Dak.,  0.08;  San  Simon,  Ariz.,  0.12;  Huron,  Dak., 
and  Cheyenne,  0.14;  Fort  Keogh,  Mont.,  and  Macon,  Mo.,  0.18;  Fort  Randall  and 
Rapid  City,  Dak.,  Golconda,  Nov.,  Fort  Assinaboine,  Mont.,  and  Fort  Wallace,  Kans., 
0.20;  Fort  Snelling,  Minn.,  0.22;  Bismarck  and  Fort  Sully,  Dak.,  and  Corning,  Mo., 
0.23;  Brunswick.  Mo.,  0.25;  Fort  Buford,  Dak.,  0.26;  Hannibal,  Mo.,  and  Punta  Rassa, 
Fla.,  0.30;  Fort  Union,  N,  Mex.,  and  Lemoore,  Cal.,  0.32;  Deadwood,  Dak.,  and  Fort 
Elliott,  Tex.,  0.33;  Terrace,  Utah,  0.35;  Pioche,  Nev.,  0.38;  Hot  Springs  and  Browns, 
Nev.,  0.39;  Benson,  Ariz.,  Fort  Custer,  Mont.,  Camp  near  Presidio,  Tex.,  Fort  Fetter- 
man,  Wyo.,  and  Tecoma,  Nev.,  0.40;  Manhattan,  Kans.,  0.42;  Newhall,  Cal.,  and  Fort 
Stevenson,  Diik.,  0.43;  Burlington,  Vt.,  and  Fort  Supply,  Ind.  T.,  0.44;  Almota,  Wash., 
Blue  Creek,  Utah,  Terry's  Landing,  Mont.,  and  Genoa,  Nebr,,  0.45;  North  Platte,  Nebr., 
0.46;  Northfield,  Minn.,  and  Santa  Fe,  N.  Mex.,  0.47;  Fort  Totten,  Dak.,  and  Clinton, 
Iowa,  1.48;  Oakland,  Cal.,  0.49;  Fort  Yates,  Dak.,  Fort  Ringgold,  Tex.,  Minneapolis, 
Minn.,  Nora  Springs,  Iowa,  and  Chillicothe,  Mo.,  0.50. 

Eainy  days. — Tlie  number  varied  in  New  England  from  18  to  26;  Middle  Atlantic 
States,  16  to  24;  South  Atlantic  States,  11  to  24;  Florida  Peninsula,  7  to  8;  East  Gulf 
States,  13  to  22;  West  Gulf  States,  9  to  24;  Rio  Grande  Valley,  12  to  22;  Ohio  Valley 
and  Tennessee,  13  to  27;  Lower  Lake  region,  16  to  25;  Upper  Lake  region,  11  to  22; 
Extreme  Northwest,  6  to  19;  Upper  Mississippi  Valley,  11  to  19;  Missouri  Valley,  4  to 
10;  Northern  Slope,  5  to  14;  Middle  Slope,  3  to  11;  Southern  Slope,  3  to  15;  Southern 
Plateau,  5  to  11;  Middle  Plateau,  9  to  14;  Northern  Plateau,  12  to  20;  North  Pacific 
Coast  region,  18  to  23;  Middle  Pacific  Coast  region,  8  to  11;  South  Pacific  Coast  region, 
5  to  9. 

Cloudy  days. — The  number  varied  in  New  England  from  7  to  24;  Middle  Atlantic 
States,  11  to  19;  South  Atlantic  States,  6  to  23;  Florida  Peninsula,  1  to  4;  East  Gulf 
States,  9  to  23;  West  Gulf  States,  3  to  22;  Rio  Grande  Valley,  15  to  25;  Ohio  Valley 
and  Tennessee,  16  to  23;  Lower  Lake  region,  13  to  22;  Upper  Lake  region,  6  to  16;  Ex- 
treme Northwest,  3  to  8;  Upper  Mississippi  Valley,  7  to  14;  Missouri  Valley,  4  to  13; 
Northern  Slope,  3  to  13;  Middle  Slope,  0  to  6;  Southern  Slope,  6  to  17;  Southern  Pla- 
teau, 3  to  10;  Middle  Plateau,  4  to  11;  Northern  Plateau,  12  to  18;  North  Pacific  Coast 
region,  13  to  18;  Middle  Pacific  Coast  region,  5  to  8;  South  Pacific  Coast  region,  3  to  7. 

Snow. — The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows :  New  En- 
gland, 1st  to  3l5t;  Middle  Atlantic  States,  1st  to  7th,  9th  to  22d,  24th  to  29th,  31st; 
South  Atlantic  States,  Ist,  2d,  4th,  5th,  6th,  13th,  17th,  22d,  25th,  29th,  30th,  31st; 
West  Gulf  States,  16th  to  20th,  29th,  30th;  Rio  Grande  Valley,  17th;  Tennessee,  1st, 
17th,  30th,  3l8t;  Ohio  Valley,  1st  to  6th,  10th  to  13th,  15th  to  25th,  29th,  30th,  31st; 
Lower  Lake  region,  1st  to  4th,  6th,  7th,  9th  to  l7th,  19th  to  25th,  29tli,  30th,  31st;  Up- 
per Lake  region,  1st  to  29th;  Extreme  Northwest,  1st,  3d,  4th,  5th,  7th,  8th,  12th,  13th, 
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17th  to2l8t,  23d,  24th,  27th,  30th,  31st;  Upper  Mississippi  Valley,  Ist  to  Cth,  8lh,  lOth 
to  16th,  18th,  20th,  21st,  23d  to  26th,  28th,  30th,  3l8t;  Missouri  Valley,  1st  to  5th.  8th, 
10th,  12th,  13th,  15th  to  18th,  2l8t,  23d,  24th,  26th,  27th,  30th,  31st;  Northern  Slope, 
Ist  to  28th,  30th,  3l8t;  Middle  Slope,  4th,  7th  to  12th,  15th  to  18th,  24th,  25th,  2f)th, 
30th;  Southern  Slope,  16th,  18th,  29th,  30th;  Southern  Plateau,  7th  to  20th,  24th,  25th, 
26th,  28th,  29th,  30th;  Middle  Plateau,  3d,  4th,  6th  to  15th,  18th,  19th,  23d  to  27th, 
30th,  31st;  Northern  Plateau,  1st,  3d  to  7th,  9th  to  14th,  16th,  18th,  19th,  20th,  23d  to 
3l8t;  North  Pacific  Coast  region,  8th,  10th,  11th,  25th,  26th,  27th,  30th;  Sonth  Pacific 
Coast  region,  12th  to  15th.  Particularly  heavy  or  remarkable  snow-fiills  were  i-eported 
as  follows:  Los  Angeles,  Cal.,  13th,  hills  all  about  the  city  white  with  snow.  In  the 
San  Gorgonio  Pass,  two  special  freight  trains  were  blockaded.  The  cuts  in  the  pass  were 
•filled  to  a  depth  of  from  six  to  eight  feet  with  drilled  snow.  Beyond  the  pass,  on  the 
Colorado  desert,  it  rained  heavy  all  night.  Riverside,  San  Bernardino  County,  Cal. ,  13th, 
snow  five  inches  and  still  falling;  good  sleighing  in  the  orange  groves.  TtiCBon,  Ariz., 
12th,  veiy  heavy  snow  during  the  night  on  the  desert  west  of  station.  13tli,  fierce  snow- 
storm raged  in  the  mountains.  Campo,  Cal.,  13th,  snow  fell  to  the  depth  of  20  inches; 
a  brisk  easterly  wind  prevailed  at  the  time,  which  was  remarkable  owing  to  the  iact  that 
winds  from  that  ix)int  are  very  seldom  accompanied  by  precipitation;  '*all  communica- 
tion with  the  outside  world  cut  off."  14th,  ceased  snowing  at  10.20  a.  m.  15th,  nearly 
three  feet  of  snow  on  the  ground;  many  drifts  eight  feet  deep;  most  remarkable  stonn 
ever  known  here;  hundreds  of  birds  were  killed  by  exposure  and  stock  suffered  severely. 
16th,  all  communication  still  cut  off.  18th,  snow  slowly  disappearing;  reports  from  sur- 
rounding country  g^ow  great  losses  in  stock ;  roods  still  impassable.  19th,  snow  slowly 
disappearing.  Petersbuigh,  Va.,  1st,  snow  fell  to  the  depth  of  10  inches;  trains  delayed 
and  all  traflic  suspended.  Gore,  Ohio,  4th,  trains  delayed  and  travel  of  all  kinds  gen- 
erally impeded.  Circleville,  Ohio,  4th,  all  railroad  traffic  suspended.  Cincinnati,  4th, 
snow  fell  to  a  depth  of  10  inches,  seriously  impeding  travel.  South  Lee,  Mass.,  31st, 
very  heavy  storm,  continuing  for  twenty-four  hours,  snow  fell  to  a  depth  of  25  inches;  all 
communication  seriously  interfered  vdth.  Worcester,  Mass.,  3l8t,  heaviest  snow  for 
years.  At  many  places  throughout  the  western  portion  of  the  State  it  fell  to  the  depth 
of  from  20  to  25  inches  on  the  level.  Great  obstruction  to  travel,  particularly  on  rail- 
roads; heavy  snow-plows  used  night  and  day  to  keep  the  tracks  clear.  Sherman,  Tex., 
16th,  snow  and  sleet  all  day.  Fredonia,  Kans.,  16th,  severe  snow  blizzard,  most  violent 
for  several  years;  wind  from  the  north  estimated  at  40  miles  per  hour.  Shreveport,  I.A., 
1  29th,  snowed  furiously  from  2.25  to  2.30  p.  m.,  the  flakes  being  remarkably  large.  Sioi 
Gorgonio,  Cal.,  12th,  remarkable  fiill  of  snow  in  the  surrouncSng  oountiy.  From  San 
Bernardino  eastward  to  the  edge  of  the  desert  and  from  San  Diego  southward,  snow  fell 
to  a  depth  of  from  4  to  15  inches.  There  is  no  record  of  any  such  storm  in  former  years, 
but  some  of  the  old  Mexican  inhabitants  speak  of  a  similar  storm  as  occurring  some  fifty 
years  ago.  The  storm  was  fhrther  noteworthy  from  the  fact  that  it  came  from  the  east 
and  was  accompanied  by  a  violent  gale  from  that  quarter,  whereas  the  east  wind  is  usually 
remarkable  for  its  entire  want  of  moisture. 

Largest  monthly  «iM»p/'(i/Z«.—^Cisw,_M^.^  81  inches;  Summit,  Cal . ,_J5. 5 •  'prn*^*,  - 

62;  Mount  Washington,  about  54;  WOTce8tef,'Ma88.,  o;j;  i:iagle  l^ock,  Idaho,  44.1;  Am- 
"H€rst,  Mass.,  40;  Boca,  Nev.,  30;  Cornish,  Me.,  36.5;  Alpena,  Mich.,  36;  Dyberry,  Pa., 
35;  Antrim,  N.  H.,  33;  Springfield,  Mass.,  about  32;  Lunenburgh;  Vt.,31.5;  Gardiner, 
Me.,  31.2;  Ardenia,  N.  Y.,  Grafton,  Auburn,  and  Contoocookville,  N.  H.,and  Kowe, 
.Mass.,  31.,  Somerset,  Mass.,  andOrono,  Me.,  30;  Milton,  Pa.,  29.5;  Catawi8sa,Pa.,2a6; 
South  Orange,  N.  J.,  28.2;  Bcxter,  Me.,  28;  Eastport,  Me.,  and  Thatcher's  Island,  Mass., 
about  27;  EscaJiaba,  about  26;  Wells,  Nev.,  25.5;  Prescott,  Ariz.,  25.3;  New  York  City, 
about  25;  Westborough,  Mass.,  25;  Deer  Park,  Md.,  24.7;  Oswego,  24.6;  Fall  River, 
Mass.,  24.5;  Paterson,  N.  J.,  24.3;  Strafford,  Vt.,  23;  Boston,  about  23;  Chester,  Pa., 
21.7;  Flushing  and  White  Plains,  N.  Y.,  and  Colfiix,  Cal.,  21;  Woodstock,  Vt.,  20.5; 
Fallston,  Md.,  Alta,  Cal.,  and  College  Hill,  Ohio,  20;  Williamsport,  Pa.,  about  20;  Johns- 
town, N.  Y.,  19.4;  Emmittsburg,  Md.,  and  Vevry,  Ind,,  19;  Gnmd  Haven,  18.9;  South- 
ington.  Conn.,  18.5;  Jacksonbuigh,  Ohio,  and  New  London,  Conn. ,  about  18;  Pike's  Peak, 
17.8;  Northport,  Mich.,  and  Rising  Sun,  Ind.,  17,5;  Albany,  N.  Y.,  and  Sandy  Spring 
Md.,  17;  Pittsbuigh,  about  17;  Newport,  Vt.,  16.7;  San  Gorgonio,  Cal.,  16,5;  Silver 
City,  N.  Mex.,  16.3;  Meadville  and  Germanto^vn,  Pa.,  and  Cumberland,  Md.,  16;  Balti- 
more, about  16;  Flemington,  W.  Va.,  15.2;  Cincinnati,  15.1;  Phillipsbuigh and  Soroer- 
ville,  N.  J.,  Portsmouth,  Ohio,  and  Battle  Mountain,  Nov.,  15;  Johnsontown,  Va,,  14.7; 
Elko,  Nev.,  14.5;  Columbus,  Ohio,  about  14.5;  Princeton,  N.  J.,  14.2;  Wellsbtirgh, 
Pa.,  and  Halleck,  Nev.,  14;  Erie,  13.8;  Helvetia,  W.  Va.,  13.7;  Charleston,  111.,  and 
Waterburgh,  N.  Y.,  13.5;  Port  Huron,  about  13.5;  Moorhead,  Minn.,  13.4;  Carlin,  Nev., 
13;  Fallsington,  Pa.^  ^d  Palisade,  Nev.,  12.7;  New  Athens,  Ohio,  and  Ncillsville,  Wis., 
12.5;  Embarrass,  Wis.,  Spiceland,  Ind.,  Corinne,  Utah,  Bethel,  Ohio,  and  Accotink,  Va., 
12;  Indianapolis,  about  11.8;  Wcldon,  N.  C,  and  Cairo,  11.7;  New  Shoreham,  R.  I. 
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11.6;  Woodstock,  Md.,  Vineland,  N.  J.,  and  Logan,  Iowa,  11;  Wellsburgh,  W.  Va.,  10.7; 
Wythville,  Va.,  Promontory,  Utah,  Fort  Missoula,  Mont.,  Winnemucca,  Nev.,  and  North 
Lewisbargh,  Ohio,  10.5;  Eola,  Oreg.,  Kelton,  Utah,  and  Colton,  Cal.,  10. 

Depth  of  snow  on  ground  at  the  end  of  nwnth. — Arizona :  Prescott,  8  inches.  Arkanma: 
Mount  Ida,  4  inches;  Little  Rock,  5  inches.  California:  San  Gorgonio,  ^  inches.  Col- 
orado :  Pike's  Peak,  6  inches.  ConnedictU :  Southington,  14  inches ;  New  London,  4  inches. 
New  Haven,  8  inches.  Dakota :  Fort  Stevenson  and  Huron,  i  inch.  Dvdriet  of  Columbia  : 
Washington,  6  inches.  Idaho :  Eagle  Rock,  8^  inches.  lUinoia :  Adna,  3  indies;  Cham- 
paign, i  inch;  Swan  wick,  2  inches;  Springfield,  }  inch;  Cairo,  5  inches.     Indiana:  Vevay, 

0  inches;  New  Cory  don,  2  inches;  New  Harmony,  7  inches;  Saint  Meinrad,  5}  inches; 
Spiceland,  3  inches;  Rising  Sun,  9  inches;  Indianapolis,  2^  inches.  Indian  Territory: 
Fort  Gibson,  2.4  inches.  lotoa:  Guttenburgh,  trace;  Nora  Springs,  i  inch.  Kansas: 
Yates  Center,  Uolton,  and  Independence,  1  inch;  Council  Grove,  li  inches;  Wellington, 
3  inches;  Dodge  City  and  Leavenworth,  i  inch.  Kentucky:  Bowling  Green,  5^  inches; 
Louisville,  trace.  Maine:  Orono,  10  inches;  Gardiner,  15  inches;  Eastport,  8  inches. 
Maryland:  Woodstock,  11  inches;  Deer  Park,  6  inches;  Sandy  Springs,  5 J  inches;  Cum- 
berland, 10  inches;  Federalsburgh,  2}  inches;  Fallston,  6  inches;  Baltimore,  4  inches. 
Masmchasdtii :  Springfield,  22  inches;  Fall  River,  7  inches;  Somerset,  14  inches;  Rowe, 
15  inches;  Amherst  and  Worcester,  26  inches;  Thatcher's  Island,  15  inches;  Boston,  6 
inches.  Michigan :  Northport,  5  inches;  Battle  Creek,  \  inch;  Marquette,  1^  inches; 
Escanaba,  4  inches;  Alpena,  3  inches.  Minnesota:  Northiield,  2^  inches;  Saint  Vincent, 
1}  inches;  Saint  Paul  and  Duluth,  less  than  1  inch;  Moorhead,  8  inches.  Missouri : 
Sprin^eld,  1  inch;  Saint  Louis,  i  inch.  Montana :  Fort  Assinniboine,  1  inch;  Fort  Mis- 
soula, IJ  inches;  Fort  Benton  and  Custer,  2  inches;  Fort  Shaw,  about  1  inch.  Nebraska : 
De  Soto,  trace.  Nevada ;  Carson  City,  5  inches;  Winnemucca  and  Pioche,  3  inches.  New 
Hampshire:  Grafton,  20  Inches;  Auburn,  18  inches;  Contoocookville,  10  inches;  Mount 
Washington,  17  inches.  New  Jersey:  Vineland,  2  inches;  Freehold,  4|  inches;  South 
Orange  12  inches;  Princeton  and  Phillipsbnrg,  6  inches;  Somerville,.  5  inches;  Sandy 
Hook,  2i  inches;  Atlantic  City,  trace.  New  Mexico :  Sante  F6,  trace  to  6  inches;  Silver 
City,  1  inch.  New  York:  Johnstown,  4  inches;  Ardenia,  14 inches;  Flushing,  10 inches, 
Cooperstown,  4  inches;  Waterbuigh,  1  inch;  Palermo,  trace;  White  Plains,  4  inches; 
Oswego,  trace;  New  York  City,  13  inches;  Albany,  4^  inches.    North  Carolina :  Murphy, 

1  inch;  Highlands,  i  inch.  Ohio :  College  Hill,  5  inches;  Westerville  and  North  Lew- 
isburgh,  2  inches;  Ruggles,  1  inch;  New  Athens,  5}  inches:  Jacksonburgh,  5  inches: 
Wooster,  li  inches;  Columbus,  3j  inches;  Cincinnati,  3^  inches.  Oregon:  tJmatillA,  } 
inch;  Eola,  2  inches.  Pennsylvania:  Dyberry,  22  in<^es;  Milton,  17}  inches;  FaUsing- 
ton  and  West  Chester,  8  inches;  New  Castle,  3  inches;  Meadville,  2}  inches;  Catawiasa, 
15  inches;  Wellsborough,  6  inches;  Pittsburgh,  5 inches;  Philadelphia,  2  inches;  Will- 
iamsport,  10  inches.  Bhode Island:  New  Shoreham, 6 inches;  Newport,  5 inches.  Ten' 
nesaee:  Ash  wood,  2}  inches;  Nashville,  2  inches;  Memphis,  4  indies;  Chattanooga,  1 
inch.  I^extts :  Henrietta,  1}  inches;  Deniaon,  trace.  Utah :  Coalville,  4  inches;  Salt  Lake 
City,  1  to  3  inches.  Vermont:  Newport,  3  inches;  Strafford  and  Woodstock,  6 inches; 
Burlington,  i  inch.  Virginia:  Accotink  and  Wytheville,  5  inches;  Lynchbuigh,  3^ 
inches.  Wcihington  Territory :  Dayton,  3  inches;  Olympia,  2  inches.  West  Virginia : 
MorgantownandWellsbuigh,  5  inches;  Helvetia,  4  inches;  Flemington,  2  inches.  Wis- 
consin :  Neillsville,  7  inches;  Embarrass,  5  inches;  La  Crosse,  3}  indies;  Madison,  trace. 

Bain  or  snow  from  a  cloudless  sky. — Burlington,  Vt,  2d,  4th,  light  snow;  22d,  lieht 
snow  at  intervals  during  the  day  and  night.  Mobile,  10th,  7.45  p.  m.,  light  rain,  lasting 
about  five  minutes,  during  which  0.01  inch  felL  Buffalo,  22d,  light  snow.  Dubuque, 
Iowa,  2d,  light  snow  from  8.05  to  8.25  a.  m. ;  Ardenia,  N.  Y.,  24th,  between  4  and  5 
p.  m. 

Hail. — ^Portland,  Oreg.,  25th;  San  Francisco,  24th,  during  a  heavy  shower  of  rain  at 
3.40  p.  m.,  hail  was  reported  to  have  fallen  in  several  sections  of  the  city.  Sacramento, 
CaL,  31st.  Red  Bluff  Cal.,  23d,  hail-stones  size  of  peas;  25th,  from  5.10  to  5.15  p.  m., 
size  of  peas;  VisfJia,  Cal.,  10th,  6  p.  m.,  a  sudden  and  heavy  ^11  of  hail  lasting  10  min- 
utes; Fort  Canby,  Wash.,  31st. 

Sleet. — ^The  dates  on  which  sleet  fell  in  the  various  districts  are  as  follows:  New  En- 
gland, 1st,  6th,  8th  to  11th,  13th,  16th,  26th,  27th;  Middle  Atlantic  States,  4th,  5th,  8th 
to  12th,  16th  to  19th,  22d,  25th,  26th,  28th,  Slst;  South  Atlantic  States,  1st,  25th,  26th, 
30th,  31st;  East  Gulf  States,  29th;  West  Gulf  States,  16th,  17th,  18th,  29th;  Rio  Grande 
Valley,  17th;  Ohio  Valley  and  Tennessee,  3d,  4th,  6th,  10th,  12th,  13th,  15th  to  18th, 
24th,  25th,  30th,  31st;  Lower  Lake  region,  6th,  10th,  12th,  21st,  25th;  Upper  Lake  region, 
6th,  7th,  8th,  13th,  26th;  Upper  Mississippi  VaUey,  4th  to  7th,  10th,  12th,  16th,  20th, 
24th,  26th;  Missouri  Valley,  4th,  10th,  16th,  26th,  30th;  Northern  Slope,  North  Platte, 
12th ;  Middle  Slope,  10th,  12th,  16th,  20th,  24th;  Southern  Slope,  16th,  17th,  29th; 
Boathem  Plateau,  Tucson,  16th;  Middle  Plateau,  Pioche,  24th;  Northern  Plateau,  Fort 
Missoula,  Mont,  2d,  and  Dayton,  Wash.,  25th. 
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BELATIVE  HUMIDITY. 

The  percentage  of  mean  relative  humidity  for  the  month  ranges  as  follows:  New  En- 
gland, Irom  68  to  77;  Middle  Atlantic  States,  69  to  87;  South  Atlantic  States,  70  to  87; 
Florida  Peninsula,  76  to  79;  East  Gulf  States,  75  to  84;  West  Gulf  States,  71  to  90;  Rio 
Grande  Valley,  78  to  91 ;  Ohio  Valley  and  Tennessee,  73  to  83;  Lower  L^ke  re^on,  71 
to  86;  Upper  Lake  region,  70  to  87;  Extreme  Northwest,  66  to  95;  Upper  Mississippi 
Valley,  63  to  78;  Missouri  Valley,  64  to  72;  Northern  Slope,  56  to  75;  Middle  Slope,  47 
to  74;  Southern  Slope,  48  to  81;  Southern  Plateau,  54  to  64;  Middle  Plateau,  53  to  72; 
Nort.hem  Plateau,  73  to  85;  North  Pacific  Coast  region,  83  to  85;  Middle  Pacific  Coast 
region,  68  to  70;  South  Pacific  Coast  region,  57  to  70.  High  stations  report  the  following 
percentages  not  corrected  for  altitude:  Santa  F^.,  67.9;  Denver,  56.8;  Pike's  Peak,  77.4; 
Mount  Washington,  86.1. 

WINDS. 

The  prevailing  winds  during  the  month  of  Januaiy,  188*2,  at  Signal  Service  stations, 
are  shown  on  chart  No.  II  by  arrows  which  fly  with  the  wind.  In  the  Middle  Atlantic 
States  and  New  England  the  winds  are  norths  esterly ;  in  the  South  Atlantic  States  south- 
westerly; in  the  Gulf  States  and  Florida  Peninsula,  southerly;  in  the  Ohio  Valley  and 
Tennessee,  sothwest  to  northwest;  in  the  Lake  region,  southwesterly;  in  the  Upper  Missifi- 
sippi  and  Lower  Missouri  Valleys  and  in  the  Red  River  of  the  North  Valley,  southerly; 
in  the  Northern  Slope,  northwesterly ;  in  the  Middle  and  Southern  Slopes,  south  to  west ; 
in  the  Plateau  regions,  variable;  in  the  North  Pacific  Coast  region,  southerly,  and  in  Cali- 
fornia, northerly. 

Total  movements  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  28.892  miles;  Pike's  Peak,  19.172;  NewShoreham, 
R.  L,  13.733;  Delaware  Breakwater,  13.423;  Thatcher's  Island,  Mass.,  12.602;  Sandy 
Hook,  11.955;  Hatteras,  11.501;  Kitty  hawk,  11.436;  Cape  May,- 11. 310;  Sandusky,  10.841 ; 
Rochester,  10.793;  Buffalo,  10.651;  Bamegat,  10.557;  Grand  Haven,  10.292;  Indianolo, 
10.135;  Fort  Shaw,  Mont.,  10.039;  Cape  Henry,  Va.,  9.879;  Newport,  R,  L,  9.612;  East- 
port,  9.386;  Chincoteague,  Va.,  9.301;  Portsmouth,  N.  C,  9.280;  Oswego,  9.125;  Cham- 
paign, 111.,  9.070;  Milwaukee,  8.962;  Macon,  N.  C,  8.960;  Erie,  8.908;  Huron,  Dak., 
8.829;  Boston,  8.742;  Cleveland,  8.609;  Galveston,  8.597;  Detroit,  8.536;  Dodge  Citv, 
8.500;  Cheyenne,  8.328;  Fort  Elliott,  Tex.,  8.301;  Burlington,  Vt.,  8.185;  Port  Huron, 
8.160;  Marquette,  8.134;  Atlanta,  8.088;  North  Platte,  8.046;  Fort  Assinnniboine,  MonU, 
8.040.  The  smallest  are:  La  Mesilla,  N.  Mex.,  1.221;  Rio  Grande,  Tex.,  1.236;  Rose- 
burgh,  Oreg.,  1.762;  Fort  Missoula,  Mont.,  1.800;  Salt  Lake  City,  2,100;  Florence,  Ariz., 
2.177;  Lynchburgh,  2.338;  Silver  City,  N.  Mex.,  2,541;  Tucson,  Ariz.,  2,812;  Boise  City, 
Idaho,  2.863. 

High  winds, — ^The  following  are  maximum  velocities,  with  direction  at  time  of  occur- 
rence, for  the  various  dates  on  which  50  miles  per  hour  was  exceeded,  on  the  summit  of 
Mount  Washington;  100  miles,  NW.,2d;  70NW.,3d;  88,  N.,4th;  68,  S.,  6th;  82,  NW. 
7th;  92,  W.,  8th;  100,  NW.,  9th;  80,  NW.,  10th;  100,  NW.,  11th;  88,NW\,  12th;  100 
W.  and  SW.,  13th;  110,  NW.,  14th;  120,  NW.,  15th;  65,  NW.,  16th;  97,  NW.,  17th 
88,  W.,  18th;  60,  NW.,  19th;  60,  NW.,  20th;  60,  SW.,  21st;  120,  NW.,  22d;  88,  NW\ 
23d;  96,  NW.,  24th;  67,  NW.,  25th;  ^,  NW.,  26th;  126,  NW.,  27th;  72,  SW.,  28th 
120,  N W. ,  29th;  116,  N  W. ,  30th ;  58,  NW. ,  31st.  On  the  summit  of  Pike's  Peak  the  fol 
lowing  maximum  velocities  were  reportwl:  62  miles,  NW.,  Ist;  54,  W.  and  NW.,5th 

60,  SW.,  6th;  50,  NW.,  2l8t;  54,  SW.,  24th;  52,  W.,  26th.     Other  stations  reporting 
velocities  of  50  miles  per  hour  or  over  are  as  follows:  Fort  Stevenson,  Dak. ,  56,  NW. ,  17th 
Indianola,  63,  N.,  16th;  Grand  Haven,  50,  NW.,26th;  Sandusky,  61,  W.,22d;  Buflfialo, 

61,  SW.,  27th;  Rochester,  56,  W.,  27th;  Champaign,  111.,  52.,  W.,  26th;  Thatcher's  Island, 
Mass.,  52,  NE.,  2d,  and  57,  NW.,  27th;  New  Shoreham,  R.  I.,  50,  N.,  Ist  and  2d,  and  55 
NE.,  31st;  Sandy  Hook,  54.  E.,  31st;  Cape  May,  54,  N.  W..  14th,  63,  W.,  22d,  and  52, 
NW.,  29th;  Dehiware  Breakwater,  52,  NW.,  22d  and  29th;  Cape  Henry,  Va.,  52,  NW., 
1st. 

Local  Storms. — Most  of  the  following  storms  attended  the  development  and  progress  of 
low  areas  Nos.  XII  and  XIII.  The  latter  rapidly  succeeded  the  former  and  pursued  its 
general  course,  and  the  partial  restoration  of  atmospheric  ecjuilibrium  between  the  pas- 
sage of  the  two  storm  centers  caused  sudden  and  violent  westerly  gales  at  many  points  in 
the  northern  districts.  Ventura  County,  Cal.,  12th,  very  violent  wind-storm  (said  to  be 
a  tornado)  occurred  in  the  Ojai  Valley,  destroying  houses  and  bams  and  uprooting  and 
breaking  off  the  strongest  trees.  Wilmington,  Cid.,  12th,  most  terrible  storm  for  many 
years,  accompanied  by  a  blinding  fall  of  snow  and  sleet ;  several  vessels  dragged  anchor 
in  the  harbor,  and  one  of  them  became  a  total  wreck.  Oakland,  Cal.,  13th,  heavy  north- 
erly gale,  signs  destroyed,  fences  blown  down,  trees  uprooted,  wind-mills  dismantled, 
and  several  houses  damaged.     Martinsburgh,  N.  Y.,  20th,  very  violent  wind-storm,  over 
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25  buildings  more  or  less  demolished.  Lowrille,  N.  T.,  many  buildings  unroofed  and 
some  entirely  demolished.  Harrisburgh,  N.  Y.,  27th,  bams  unroofed.  Greig,  N.  Y. 
27th,  bams  and  houses  unroofed  and  other  property  damaged.  Constableville,  N.  Y. 
27th,  bams  unroofed,  fences  blown  down,  and  trees  uprooted.  High  Market,  N.  Y. ,  27thy 
several  buildings  unroofed.  San  Diego,  Cal.,  12th,  most  remarkable  storm  since  1847,  a 
period  of  thirty-four  years;  continuing  ibr  thirty-eight  hours,  it  gave  the  largest  rainfall 
of  any  one  storm  in  the  month  of  January  during  the  above  period,  and  the  largest  but 
two  of  all  the  storms  recorded.  It  was  especially  remarkable  as  being  the  coldest  storm 
of  which  thare  is  any  record.  On  the  morning  of  the  14th  snow-flakes  were  observed, 
melting  as  fast  as  they  fell,  a  phenomenon  never  before  noted  at  this  station,  which  fact 
is  verified  by  persons  who  have  resided  in  San  Diego  for  the  past  forty  years.  Very 
rarely  and  at  long  intervals  light  snow  has  been  seen  on  the  summit  of  San  Miguel  Mount- 
ain, 15  miles  distant.  Snow  is  frequently  seen  on  the  Cuyamaca  PeakB,  45  miles  to  the 
northeast,  and  occasionally  on  Lyons  Peak,  35  miles  eastward.  But  accompanying  this 
storm,  snow  varying  in  depth  from  two  to  five  inches  was  reported  from  the  low  hills  at 
El  Cayon,  Poway,  Bernardo,  and  other  points  within  15  to  25  miles  of  station,  *^  where-  i 
such  a  thing  was  never  before  experienced. ' '  The  magnitude  of  the  fall  of  rain  and  snow  ! 
vras  such  that  12  hours  from  the  commencement  of  the  storm  San  Diego  River  began 
flowing  into  False  Bay,  a  ''change  almost  unprecedented. '*  In  this  connection  the  fol- 
lowing comparative  statement  of  January  rainialls  will  be  found  of  interest:  1871,  0.69' 
inch;  1872,  0.99;  1873,  0.44;  1874,  3.11  inches;  1875, 2.38;  1876, 2.47;  1877, 1.05;  1678, 
1.45;  1879,  3.54;  1880,  0.61;  1881,  0.52;  1882  (to  date,  January  13th),  3.02  inches. 
Osw^o,  N.  Y.,  27th,  about  5  a.  m.,  severe  wind  storm,  considerable  damage  to  telegraph 
and  telephone  wires;  buildings  unroofed,  fences  and  trees  blown  down,  and  much  other 
damage  caused ;  severest  gale  experienced  for  several  years.  Thompsonville,  Conn. ,  27th, 
several  buildings  unroofed  and  considerable  damage  caused  to  fiinners  in  the  surround- 
ing country.  Stamford,  Conn.,  27th,  one  large  building  demolished  and  much  damage 
to  trees,  fences,  and  houses.  Brattleborough,  Vt.,  27th,  trees  uprooted  and  broken  down, 
and  several  buildings  demolished.  Norl^h  Hinsdale,  Vt.,  27th,  buildings  unroofed  and 
telegraph  and  telephone  wires  rendered  useless.  Chesterfield,  Yt.,  27th,  buildings  blown 
down  and  forest  trees  uprooted.  Westfield,  Mass.,  27th.  considerable  damage  to  build- 
ings, fences,  and  shade  trees.  Joplin,  Mo.,  15th,  very  heavy  wind-storm,  demolishing 
trees,  fences,  and  out-buildings.  Troy,  N.  Y.,  27th,  heavy  westerly  gale,  causing  much 
damage  to  property.  Lansingburgh,  N.  Y.,  27th,  several  buildings  unroofed.  Castle- 
ton,  N.  Y.,  27th,  buildings  unroofed  and  other  property  considerably  damaged.  Mine- 
ville,  N.  Y.,  27th,  several  buildings  blown  down  and  other  property  damaged.  Wil- 
mington, Vt,  27th,  considerable  damage  to  trees  and  buildings.  Marlborough,  Vt., 
27th,  very  heavy  wind  storm,  causing  much  damage  to  property.  Keene,  N,  H., 
27th,  several  buildings  blown  down  and  quite  a  number  unroof<^.  Winchester,  N. 
H.,  27th,  large  num^r  of  bams  unroofed  and  houses  partially  demolished.  Green- 
field, Mass.,  27th,  several  buildings  unroofed  and  blown  down.  Schools  were  cloeed 
from  fear  of  damage  to  buildings.  Holyoke,  Mass.,  27th,  considerable  damage  to  prop- 
erty by  the  unroofing  of  buildings  and  the  destruction  of  trees  and  fences.  Sou1&- 
wick,  Mass.,  27th,  buildings  unroofed  and  otherwise  damaged.  Levriston,  Me., 
27th,  considerable  damage  to  windows,  fences,  signs,  chimneys,  and  church  steeples. 
Burlington,  Vt.,  27th,  heaviest  wind  storm  for  many  years;  great  destruction  of  prop- 
erty by  the  unroofing  and  blowing  down  of  buildings;  large  trees  uprooted  or  broken 
oflT.  The  ice  in  Burlington  Bay  and  Lake  Champlain  was  swept  out  of  sight  with  '  *  amaz- 
ing rapidity.''  Much  havoc  took  place  in  the  various  lumber  yards.  Pittsfield,  Mass., 
27th,  9  a.  m.,  very  heavy  wind-storm,  unroofing  buildings,  destroying  trees,  and  causing 
coDfldderable  damage  in  the  surrounding  country.  In  the  city  business  was  almost  en- 
tirely suspended,  horses  and  sleighs  were  blown  prostrate  as  the  £^e  struck  them,  and 
the  streets  were  strewn  with  large  quantities  of  dSbris.  Most  violent  storm  since  the 
"terrible  tomado"  of  July  16,  1879.  Saratoga,  N.  Y.,  27th,  heavy  wind-storm  during 
early  morning,  proving  very  destructive  in  surrounding  country.  Kockland,  Me.,  27th, 
several  builfUngs  unroofed  and  some  damage  to  shipping  in  harbor.  Chelsea,  Me., 
27th,  several  buildings  demolished.  East  Concord,  N.  H.,  27th,  considerable  damage  to 
property.  Chicopee,  Mass.,  27th,  bridge  over  the  Connecticut  River  destroyed;  seversd 
buiidings  damaged.  Lynn,  Mass.,  27th,  several  buildings  unroofed  and  otherwise  dam- 
aged. Hochestor,  N.  H..  27th,  several  buildings  damaged  and  other  property  destroyed. 
Cheshire,  Mass.,  27th,  hea^-y  wind-storm;  steam-engine  house  and  ice-houses,  the  prop- 
erty of  the  Housatonic  Ice  Company,  were  blown  down;  several  other  buildings  com- 
pletely demolished.  Loss  to  property  over  $5,000.  North  Adams,  Mass.,  27th,  three 
large  brick  buildings,  aggregating  over  800  feet  in  length,  belonging  to  the  Zylorito 
Works,  were  completely  demolished.  Newburyport,  Mass.,  27th,  several  buildings  un- 
roofed and  otherwise  damaged.  Nashua,  N.  H. ,  27th,  very  heavy  wind-storm,  considerable 
damage  to  property.  Springfield,  Mass.,  27th,  heavy  wind-storm  about  10  p.  m.,  con- 
siderable damage  in  city  and  surrounding  country.    West  Turin,  K.  Y.,  27th,  consider^ 
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able  property  destroyed.  Naumbnrg,  N.  Y.,  27th,  barns  unroofed  and  other  buildings 
badly  damaged ;  loss  of  prox>erty  in  yicinity  quite  severe.  The  gale  was  accompanied  by 
rain,  which  began  about  2  p.  m.  The  western  sky  was  very  dark  and  immense  dark  massss 
of  cloud  ])aBsed  rapidly  from  west  to  east  during  the  storm.  Rondout,  N.  J. ,  27th,  houses 
and  other  buildings  unroofed,  fences  demolished,  and  trees  uprooted ;  severest  wind-storm 
for  several  years.  Along  the  line  of  the  Ulster  and  Delaware  Railroad  a  great  many  tele- 
graph-poles were  broken  off  or  torn  out  of  the  ground.  Ancram,  Dutchess  County,  N.  Y. , 
27th,  large  destruction  of  property  in  town  and  surrounding  country.  Winthrop,  Me., 
27th,  heavy  westerly  gale;  considerable  damage  to  property.  Ballston  Spa,  N.  J.,  5J7th, 
heaviest  wind-storm  experienced  ibr  several  years;  much  damage  to  property.  Blood- 
vUle,  N.  J.,  27th,  very  heavy  wind  storm;  buildings  damaged.  Rock  City,  N.  Y.,  27th, 
heavy  wind-storm;  considerable  property  destroyed.  Wabash,  Ind.,  26th,  buildings  un- 
roofed, trees  and  fences  blown  down.  Fort  Wayne,  Ind.,  26th,  heavy  westerly  gale, 
damaging  buildings  and  other  property.  Grand  Haven,  Mich.,  26tfa,  several  btdlding^s 
-and  other  property  damaged  during  a  heavy  westerly  gale. 

VEBIFICATIONS. 

Indicaiians. — ^The  detailed  comparison  of  the  tri-daily  indications  for  January,  1832, 
with  the  tel^raphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  per- 
centage of  verifications  to  be  83. 18  per  cent.  The  percentages  for  the  four  elements  are: 
Weather,  81.32;  direction  of  the  wind,  76.27;  temperature,  86.60;  barometer,  88.52  per 
cent.  By  geographical  districts  they  are:  For  New  England,  84.0;  Middle  Atlantic 
States,  88.0;  South  Atlantic  States,  83.6;  Eastern  Gulf  States,  62.1;  Western  Gulf  States, 
80.7;  Lower  Lake  region,  87.7;  npi>er  Lake  region^  83.6;  Tennessee  and  the  Ohio  Valley, 
85.4;  Upper  Mississippi  Valley,  81.9;  Lower  Missouri  Valley,  76.7;  Northern  Pacific 
Coast  region,  83.3;  Middle  Pacific  Coast  region,  82.1;  Southern  Pacific  Coast  region,  85.3. 
There  were  119  omissions  to  predict  (40  being  due  to  the  absence  of  reports  finom  the  Pn^ 
cific  coast)  out  of  3,813,  or  3. 12  per  cent.  Of  the  3,694  predictions  that  have  been  made, 
198,  or  5.36  per  cent  are  considered  to  have  entirely  failed;  200,  or  5.42  per  cent,  were 
one-fourth  verified;  437,  or  11.83  per  cent,  were  one-half  verified;  231,  or  6.25  per  cent, 
were  three-fourths  verified;  2,628,  or  71.14  per  cent  were  fully  justified,  so  &r  as  can  be 
ascertained  from  the  tri-daily  reports. 

Oautionaiy  signala. — Ninety-seven  cautionaiy  signals  were  displayed  during  the  month 
of  January,  18&,  of  which  94,  or  96. 90  per  cent. ,  were  fhlly  justified  by  winds  of  25  miles 
per  hour,  or  over,  at  or  within  a  radius  of  100  miles  of  the  station.  One  hundred  and 
nine  off-shore  sisals  were  displayed,  of  which  80,  or  73.39  per  cent. ,  were  fully  justified; 
94,  or  86.23  per  cent.,  were  justified  as  to  direction;  106.  or  97.24  per  cent,  were  jnsti- 
fied  as  to  velocity.  Twenty-two  off-shore  signals  were  cnanged  from  cautionaiy.  Two 
Northwest  signals  were  displayed,  both  of  which  were  fully  justified.  Two  hundred  and 
eight  signals  of  all  kinds  were  displayed,  of  which  176,  or  84.61  per  cent.,  were  taiUj 
justified.  The  above  does  not  include  signals  ordered  at  69  display  stations,  where  the 
velocily  is  only  estimated.  One  hundred  and  forty-seven  winds  of  25  miles  or  over 
were  reported  for  which  no  signals  were  ordered.    Tliirty-four  signals  were  ordered  late. 

NAVIGATION. 

Staoe  of  water  in  rivers, — In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  axegivCTi 
the  highest  and  lowest  stages  of  water  as  observed  at  Signal  Service  stations  during  the 
month  of  January,  1882.  Except  throughout  the  Ohio  valley  and  Tennessee,  embiadiig 
the  Ohio,  Cumberland,  and  Tennessee  Rivers,  and  a  portion  of  the  central  Misassippi.  the 
rivers  have  remained  at  a  moderate  stage  throughout  the  month.  In  the  rivers  above 
named  the  changes  have  been  remarkable,  and  in  one  instance  unprecedented,  as  in  the 
case  of  the  Cum^rland  at  Nashville,  where  the  rise  reached  a  point  never  before  recorded, 
being,  on  the  22d,  54  feet  and  7  inches  above  low-water  mark,  or  12  feet  and  7  inches 
above  the  dimger-line.  The  v&ry  serious  floods  accompanying  the  heavy  rises  in  these 
rivers  are  fully  described  elsewhere  in  the  Review  under  the  head  of  Floods,  The  Red 
River  reached  its  highest  stage  at  Shreveport  on  the  31st,  water  within  2  feet  and  9  inches 
of  the  dimger-line.  The  Arkansas,  reached  its  highest  stage  at  Little  Rock  on  the  18Ui 
and  19th.  At  most  stations  on  the  ^lissouri  the  river  was  frozen  over  throughout  the 
month.  The  Mississippi  above  Dubuque  remained  frozen;  below  that  station  the  high- 
est stage  was  reached,  with  few  exceptions,  on  the  30th  and  3l8t.  At  four  stations  the 
water  rose  above  the  danger-line,  as  follows:  Cairo,  7  feet  and  8  inches;  Memphis,  11 
inches;  Yicksburgh,  22  inches,  and  New  Orleans,  1  inch.  In  the  Ohio  the  highest  stage 
was  reached  between  the  15th  and  28th,  and  all  stations  reported  rises  above  the  danger^ 
line  of  from  18  to  27  inches.  In  the  Cumberland,  Tennessee,  Monongahela,  and  Savan- 
nah Rivers  the  highest  stages  were  reached  between  the  18th  and  28th,  and  in  the  two 
former  were  above  the  danger-line  from  112  to  151  inches. 
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Ice  in  rivers  and  harbors, — Mississippi  Biver:  Le  daire,  Iowa,  16th,  river  frozen  over  op< 
posite  city  and  at  tfae  head  of  the  npper  rapids;  ice  10  inches  thick.    Keokuk,  1st,  fidl 
of  floating  ice:  steamers  between  tlus  point  and  Saint  Lonis  gone  into  winter-quarteis- 
oaTigation  closed;  Srd,  floating  ice.    Davenport,  1st  to  7th,  9th  to  27th,  30th,  Slst,  float; 
ing  ice;  8th,  28th,  river  clear  of  ice.    Burlington,  Iowa,  1st  to  6th,  9th,  10th,  13th  to 
19th,  floating  ice;  7th,  11th,  clear  of  ioe.     Dubuque,  1st,  ferry-boat  stopped  by  the  ice; 
13th,  frozen  over;  18th,  teams  crossing  on  the  ioe.    La  Crosse,  irozen  over  during  the 
month.    Saint  Paul,  frozen  over  during  the  month.    Saint  Louis,  Ist  to  4th,  6th,  9th, 
10th,  20th,  22d,  30th,  31st,  floating  ice.     Muscatine,  Iowa,  28th  to  31st,  river  closed  by 
ioe.    Missouri  River:  Yankton,  frozen  over  during  the  month.    Omaha,  frozen  over  dur^ 
ing  the  month.     Leavenworth,  1st  to  6th,  16th  to  20th,  22d  to  26th,  29th  to  31st,  float- 
ing ice;  7th,  21st,  27thf  clear  of  ice.    Republican  River:  Clay  Centre,  Kans.,  28th,  frozen 
over,  ice  eight  inches  thick.     Kennebec  River:  Gardiner^  Me.,  2d,  river  closed  by  ice. 
Yuba  Riv(r:  Marysville,  Cal.,  13th,  river  full  of  floating  ice;  coldest  weather  for  years. 
De»  Moines  River:  Des  Moines,  17th,  river  partly  covered  with  ice.     Forest  Lake:  Madi- 
son, Wis.,  2d  frozen  over.     Yellotcstone  River:  Terry *s  Landing,  Dak.,  river  closed  by  ice. 
Fort  Keogh,  5th,  river  frozen  over.    Big  Horn  River:  Fort  Custer,  fifth,  river  closed  by 
ioe.     Embarass  River:  Charleston,  111.,  5th,  river  fozen  over;  24tfa,  ice  3  to  5  inches  in 
thickness.    Rock  River:  Rockford,  Dl.,  1st,  river  frozen  solid.    Sauli  Saint  Marie  River: 
Fort  Brady,  Mich.,  Ist,  ioe  forming  on  river;  3d,  river  frozen  over.    Lake  Ontario:  Madi- 
son Barracks,  N.  Y.,  2d,  bay  frozen  over.     Niagara  River:   Buffido,  4th,  frozen  over; 
26th,  ice  breaking  up;  27th,  gorging.    Fort  Niagara,  23d,  3lBt,  river  full  of  floating 
ice.     Lake  Huron:  Port  Huron,  23d,  Lake  Huron  Bay  covered  with  ice-floes;  24th,  ice- 
bridge  formed  across  the  bay  from  Fort  Gratiot  light-house  to  Point  Edwards;  27th,  ice- 
bridge  broken.    Alpena,  Ist,  Thunder  Bay  flrozen  over,  navigation  closed.     Grand  River: 
Grand  Haven,  4th,  frozen  over;  14th,  fVill  of  ice;  25th,  frozen  over  with  exception  of 
channel,  which  was  kept  open  by  steamers.    Lake  Superior:  Duluth,  4th,  lake  full  of 
broken  ice  as  &r  as  the  eye  could  reach ;  8th,  dear  of  ice;  10th,  frozen  over  600  feet  from 
the  docks;  15th,  opened  during  evening;   17th,  frozen;  18th,  ice  disappeared;  20th, 
frozen;  21st,  clear  of  ioe;  22d,  frozen;  28th,  large  fields  of  ioe  went  out  during  storm; 
31st,  ice  melting  rapidly.     Thunder  Bag  River:   Alpena,  1st,  frozen  over,  navigation 
closed.     Hudson  River:  Peekskill,  N.  Y.,  24th,  river  frozen  solid  lor  many  miles  to  the 
northward;  ice  cutting  very  active  everywhere  north  of  Catskill.    Albany,  1st,  3d,  float- 
ing ice;  4th,  river  full  of  ice  rendering  navigation  dangerous;  5th,  navigation  closed. 
Poughkeepsie,  N.  Y.,  24th,  steamer  Daniel  S.  Miller,  bound  for  New  York,  became  fast 
in  the  ice  off  Cold  Spring  in  the  Highlands.    New  York,  5th,  considerable  floating  ice  in 
North  Hudson  River;  29th,  floating  ioe  in  river  and  harbor;  4th,  navigation  on  the  upper 
Hudson  closed  in  consequence  of  ioe.    In  1809  the  river  was  open  until  January  19th; 
during  the  lost  one  hundred  years,  navigation  continued  later  than  December,  only  eleven 
times,  the  latest  cessation  occurring  in  1801,  when  navigation  did  not  dose  until  the  3d 
of  February.     Chincoteague  Bag:  Chincoteague,  4th,  5th,  floating  ice  in  harbor;  24th, 
harbor  partially  frozen  over,  navigation  obstructed;  25th,  ice  in  harbor  breaking  up. 
Qfre  Sound:  Cape  Lookout,  22d,  frozen  over.    Lake  Michigan:   Milwaukee,  5th,  lake 
frozen.     Chicago,  3d,  lake  frozen;  8th,  clear  of  ice.    Black  River:  Port  Huron,  1st,  froz&OL 
over;  17th,  ice  7  inches  thick.    Saint  Clair  River:   Port  Huron,  2d,  light  floating  ice; 
4th,  5th,  17th,  18th,  19th,  22d,  23d,  24th,  27th,  29th,  30th,  31st,  floating  ice.    Maumee 
River:   Toledo,  2d,  frozen  over;  8th,  ice  breaking  up;  13th,  floating  ice;  14th,  frozen 
over.     Cuyahoga  River:  Cleveland,  2d,  frozen  over;  4th,  5th,  18th,  floating  ice;  6th,  clear 
of  ice;  23d,  frozen  over;  25th,  ioe  broken  up  by  tugs.     Lake  Erie:  Cleveland,  4th,  5th, 
18th,  lake  full  of  ice  as  for  as  eye  could  readi.    Erie,  1st,  ice  formed  in  harbor  to  a  depth 
of  8  inches;  25th,  ice  breaking  up  causing  considerable  damage  to  the  breakwater.    Lake 
Champlain:   Burlington,  5th,  lake  frozen  between  the  docks;  23d,  navigation  dosed. 
Monongahda  River:  Pittsburgh,  4th,  25th,  26th,  floating  ice;  Morgantown,  4th,  partly 
frozen  over.     Detroit  River:   Detroit,  2d,  floating  ice.    Sandusky  Bay:  Sandusky,  1st, 
frozen  over  daring  night,  navigation  suspended;  10th,  ice  breaking  up;  12th,  dear  of 
ioe;  14th,  frozen  over.    Peno&scot  i(ti>er.*  Bangor,  2d,  navigation  dosed,   ^innipiac  River: 
New  Haven,  4th,  harbor  and  river  frozen  over.     Connecticut  River:  New  Haven,  4th, 
navigation  closed,  a  later  date  than  for  past  forty  years;  steamer  Granite  State,  fix>m  New 
York  to  Hartford,  caught  in  the  ice  at  Lynn.    Springfield,  4th,  ice  forming  rapidly ;  5th, 
river  closed;  15th,  ice  melting  and  breaking  up. 

Floods. — The  extraordinarily  heavy  rains  in  Tennessee  and  extending  thence  southwest- 
ward  into  the  northern  portions  of  the  West  Gulf  .States  caused  very  serious  floods  and 
enormons  destruction  of  property.  The  destructive  work  6f  high  water  as  herein  noted 
is  confined  to  the  last  half  of  the  month,  and  in  several  instances  to  the  last  week,  which 
shows  how  sudden  and  extremely  heavy  must  have  been  the  precipitation.  In  many  sec- 
tions of  the  flooded  district  it  has  no  parallel  during  "past  fifry  years.  Alabama :  Mont- 
gomexy,  21st,  river  slowly  falling,  no  special  danger  from  the  flood.    Mobile,  19th,  lower 

14SIG,  PT2 


210  SEFOBT  OF   THE  CHIEF  SIONAL-OFFICEB. 

portion  of  the  city  intmdftted  by  the  overflow  of  Tomhigbee  River.    Tuscaloosa,  19tli, 
river  56  feet  above  lovr-water  mark  and  the  -water  still  rising.    Bridgeport,  20tli,  river 
remained  stationary  for  several  horns  but  commenced  rising  during  the  night;  damage  to 
property  slight.    Decatur,  21st,  heaviest  rain  of  the  season ;  river  25  feet  above  low-water 
mark  and  rising  slowly;  river  six  miles  wide  and  lacks  only  three  feet  of  reaching  ihe 
high-water  mark  of  1867.    ArktrnMB:  Hopefield,  28th,  most  of  the  town  submerged; 
great  destruction  of  property;  loss  to  private  parties  veiy  heavy.     Georgia:  Rome,  2l8t, 
the  heavy  rains  of  the  past  week  caused  rapid  rises  in  all  streams  and  in  some  caaes  seri- 
ous floods.    lUinoiB:  cSdro,  2l8t,  with  two  exceptions  the  Ohio  River  at  this  point  was 
higher  than  at  any  time  during  the  past  ten  years.     At  4  p.  m. ,  river  45.6  feet  above  low- 
water  mark  and  rising  slowly.    The  following  are  the  dates  and  heights  of  the  highest 
water  at  this  station  during  the  past  ten  years:  1872,  April  20th,  29.2  feet;  1873,  Feb- 
ruary 26th,  41.3  feet;  1874,  April  26th,  47.4  feet;  1875,  April  21st,  33.8  feet  and  Augnst 
8th,  45.1  feet;  1876,  April  7th,  46.4  feet;  1877,  April  15th,  40.6  feet;  1878,  March  17th, 
35.9  feet;  1879,  January  26th,  36  feet;  1880,  March  23d,  44.5  feet;  1881,  April  20th,  45.9 
feet;  1882,.  January  2l8t,  45.6  feet.  Louisiana:  New  Orleans,  19th,  high  water  reported 
firom  many  sections  of  the  State.    The  Atchafalaya  River  overflowed  its  banks  submerg- 
ing the  acyacent  lowlands.      The  flood  of  Big  Black  River  spread  in  every  directi<m; 
al^ut  30  miles  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  under  water; 
many  culverts  destroyed  and  much  of  the  road-bed  washed  away.    28th,  a  crevasse  75 
feet  wide  and  3  feet  deep  formed  in  the  O'Brien  levee,  just  below  the  Quarantine  station; 
country  flooded  for  a  distance  of  two  miles  back.    29th,  crevasse  formed  at  Lockport, 
Bayou  la  Fourche,  gap  28  feet  wide  and  20  feet  deep.    Mimamppi :  Corinth.  20th,  the 
tracks  of  the  Memphis  and  Charleston  Railroad  submerged,  and  travel  suspended.    Can- 
ton, 21st,  ftom  this  station  to  Grenada,  a  distance  of  87  miles,  the  Jackson  Railroad  has 
been  abandoned.    Ten  to  fifteen  miles  of  the  road  was  submerged  to  a  depth  of  £n>m  two 
to  iovLT  feet.    Rain  has  fallen  almost  incessantly  in  this  portion  of  the  State  for  the  past 
two  weeks;  Big  Black  River  is  remarkably  high,  and  much  damage  has  resulted  from  its 
overflow.    Gorman,  lOtfa,  lower  portion  of  the  city  inundated,  the  turnpike  road  de- 
stroyed, and  the  bridge  over  the  Big  Black  River  washed  away.  PeivMylvania :  Bradford, 
27th,  heavy  rains  and  ice  gorges  in  the  creeks  caused  serious  flooding  in  the  northern  and 
eastern  sections  of  the  city.    Many  buildings  surrounded  by  water,  effecting  coIlside^ 
able  loss  of  property.     Tinnesaee:  Nashville,  10th,  finom  the  continued  and  heavy  rains 
of  the  past  few  days  lowlands  flooded  in  northern  part  of  city  to  a  considerable  ex- 
tent; river  rising  rapidly  and  fllled  with  heavy  drift-wood.    Hth,  river  rising  slowly; 
large  quantily  of  logs  carried  away  by  the  high  water;  heavy  driit-wood  in  river;  9  p. 
m.,  river  41  feet  and  8  inches  above  low-water  mark,  or  4  inches  below  the  danger-line. 
12th,  with  continued  rains  river  rose  rapidly,  reaching  42  feet  and  2  inches  above  low- 
water  mark,  or  10  inches  above  the  danger-line.    All  the  lower  portions  of  the  dty  and 
contiguous  bottoms  flooded.    About  200  families  forced  to  abandon  their  homes.    An 
immense  quantity  of  lumber  and  saw-logs  have  been  swept  down  the  river,  and  oyer 
3,000  walnut  logs  lost  in  oneof  the  tributaries  of  the  Upper  Cumberland.  13th,  riverrising 
rapidly,  being  46  feet  and  9  inches  above  low-wrater  mark,  or  5  feet  and  5  inches  above 
the  danger-line;  heavy  drift-wood  in  river.    The  flrst  story  of  houses  in  the  flooded  po^ 
Hon  of  the  city  completely  under  water;  people  obliged  to  make  use  of  improvised  rafts 
in  order  to  leave  their  dwellings.     14th,  river  47  feet  and  8  inches  above  low-water  mxck 
or  6  feet  and  4  inches  above  the  danger-line;  lai^ge  amount  of  drift-wood  in  river.    All 
mills  on  the  Edgefield  side  of  the  city  surrounded  by  water  and  their  operations  sos- 
pended.    The  Bucket  Factory,  Bride  Yards,  Southern  Pump  Factory  and  Indiana  Mills 
inclosed  by  water  and  all  operations  suspended.    Large  numb^  of  houses  flooded  and 
deserted.    15th,  river  48  feet  and  6  inches  above  low-water  mark  or  7  feet  and  2  inches 
above  the  danger-line.    Great  suffering  among  the  people  who  were  compelled  to  vacate 
their  homes.    Each  additional  rise  of  but  one  inch  drove  many  people  firom  their  houses; 
over  300  &milies  now  homeless.    16th,  river  48  feet  and  10  inches  above  low-water 
mark,  or  7  feet  and  6  inches  above  the  danger-line,  and  5  feet  1  inch  below  the  high* 
.water  mark  of  1847.    Many  additional  houses  submerged  and  families  left  homeless. 
17th,  6  a.  m.,  river  49  feet  and  11  inches  {ibove  low-water  mark,  or  8  feet  and  7  inches 
above  the  danger-line;  9  p.  m.,  50  feet  and  11  inches,  or  9  feet  and  7  inches  above  the 
danger-line  and  4  feet  and  8  inches  below  the  high-water  mark  of  1847.    All  communi- 
cation cut  off  from  the  pikes  leading  into  the  city;  great  suffering  in  the  flooded  district 
18th,  6  a.  m.,  river  51  feet  and  2  inches  above  low-water  mark,  or  9  feet  and  10  inches 
above  the  danger-line  and  4  feet  and 5  inches  below  the  high-water  mark  of  1847;  2.21 
p.  m.,  river  stationary.     During  the  afternoon  and  evening  another  heavy  rain  occurred, 
when  the  river  began  to  rise  again.     19th,  river  51  feet  and  7  inches  and  still  rising;  1.21 
p.  m.,  51  feet  and  11  inches;  9  p.  m.,  52  feet  and  4  inches;  over  500  families  now  home- 
less and  the  consequent  suffering  extreme;  10  p.  m. ,  river  53  feet  and  4  inches  above  low- 
water  mark,  or  12  feet  above  the  danger-line  and  2  feet  and  3  inches  below  the  high- 
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water  mark  of  1847.  Although  the  river  did  not  reach  the  highest  point  on  the  gauge 
as  recorded  in  1847,  the  volume  of  water  was  considerably  greater.    20th,  6  a.  m.,  river 

52  feet  and  5  inches,  or  a  &11  of  11  inches  in  the  past  eight  hours.  All  communication 
on  streets  leading  out  to  North  Nashville  completely  cut  off;  9  p.  m.,  communication 
with  East  Nashville  entirely  cut  off  and  all  railroad  travel  suspended  except  on  the  Louis- 
ville and  Nashville  Railroad  and  the  Chattanooga  and  Saint  Louis  Bailroad.  All  other 
railroads  in  southern  part  of  State  submerged  and  unserviceable;  midnight,  river  again 
rising  rapidly,  heavy  rains  still  continue  at  intervals.  21st,  6  a.  mu ,  52  feet  and  1 1  inches ; 
1.21  p.  m.,  53  feet  and  11  inches;  9  p.  m.,  53  feet  and  9  inches.  Many  valuable  rafts 
of  pine  and  walnut  were  swept  from  the  various  lumber  yards  in  the  city.  More  than 
one-fijfth  of  the  population  of  the  city  have  been  compelled  to  move  from  their  homes  and 
places  of  business.  Over  500  houses  now. under  water.  22d,  river  54  feet  and  7  inches 
above  low-water  mark,  or  13  feet  and  3  inches  above  the  danger-line,  and  1  inch  above 
the  great  rise  of  1847.  Communication  with  North  Nashville  now  entirely  cut  off  and 
water  3  feet  deep  on  North  College  street.    23d,  6  a.  m.,  54  feet  and  2  inches;  9  p.  m., 

53  feet  and  6  inches;  river  fell  slowly  throughout  the  day.    Many  small  houses  floated 
down  the  river  during  the  post  two  days.    24th,  1.21  p.  m.,  river  52  feet  and  11  inches 
and  slowly  falling.    25th,  1.21  p.  m.,  river  53  feet  and  9  inches.    27th,  1.21  p.  m.,  river 
50  feet  and  4  inches.    28th,  1.21  p.  m.,  river  49  feet  and  11  inches.    29th,  1.21  p.  m., 
river  50  feet  and  1  inch.    30th,  1.21  p.  m.,  river  49  feet  and  4  inches.    3l8t,  river  fall- 
ing rapidly.    The  estimated  loss  of  property  in  and  about  the  city  of  Nashville  result- 
ing from  the  overflow  of  the  Cumberland  is  placed  at  fully  $400,000.     Many  farms  in 
the  sarrounding  country  were  entix-ely  flooded,  and  the  spring  wheat  crop  will  prove  a 
complete  'failure.    The  entire  river  from  its  mouth  to  the  head  of  navigation  was  above 
banks  and  continued  above  the  danger-line  for  nineteen  days.    For  many  miles  around 
the  entire  country  was  flooded  and  all  railroad  and  other  travel  suspended.    The  follow- 
ing 18  a  comparative  record  of  the  highest  water  at  Nashville  for  a  period  of  several  years: 
1826,  April,  over  50  feet  (?};  1847,  March  18th,  54  feet  6  inches;  1862,  January,  50  feet 
3  inches;  1867,  March,  51  feet  1  inch;  1872,  April  15th,  46  feet  3  inches;  1873,  Febru- 
ary 2l8t  and  22d,  39  feet;  1874,  April  16th  and  17th,  49  feet  2  inches;  1875,  March  2d, 
41  feet  4  inches;  1876,  Januaiy  29th,  4  feet  6  inches;  1877,  January  22d,  40  feet  4  Inches; 
1878,  April  26th,  27  feet  3  inches;  1879,  January  19th,  41  feet  4  inches;  1880,  March 
17th,  46  feet  5  inches;  1881,  January  24th  and  25th,  33  feet;  1882,  Januaiy  22d,  54  feet 
7  inches.    Johnson ville,  21st,  river  nine  miles  wide  and  rising  rapidly ;  lowlands  flooded. 
25th,  water  reached  the  iron  rails  of  the  railroad- bridge;  houses,  logs,  lumber,  and  de- 
bris of  all  kinds  floating  down  the  river  in  large  quantities.    The  population,  numbering 
about  700,  were  driven  from  their  homes,  and  the  entire  settlement  was  submerged. 
Camden,  21st,  lowlands  submerged  to  a  depth  of  about  5  feet;  water  rose  26  inches  in 
past  twenty-four  hours.    Pulaski,  20th,  Richland  River  and  other  streams  overflowed. 
Great  damage  throughout  the  country;  much  farm  property  destroyed  and  several  vil- 
lages inundated,    r^ ville,  20th,  Tennessee  River  overflowed,  carrying  away  the  bridge 
of  the  Louisville  and  Memphis  Railroad.    Bumside,  21st,  river  35  feet  above  low-water 
mark,  and  rising  at  the  rate  of  18  inches  per  hour.    Clarksville,  20th,  river  overflowed; 
all  houses  on  Front  street  flooded,  some  to  a  depth  of  three  feet.    Water-works  sur- 
rounded, the  boilers  submerged,  and  all  operations  ceased.    Much  Inconvenience  and 
considerable  loss  has  been  experienced  by  mills  and  factories.    On  each  side  of  Tennessee 
River,  for  a  distance  of  several  miles,  water  covered  railroad  tracks  to  a  depth  of  three 
feet.     In  many  warehouses  water  from  two  to  flve  feet  deep.     River  within  20  inches  of 
the  great  flood  of  1847.     Cumberland  City,  20th,  railroad  track  20  inches  under  water; 
all  trains  between  this  point  and  Paris,  65  miles  distant,  abandoned.     Memphis,  15th, 
occasional  drift  in  river.     16th,  river  overflowed  opposite  the  city.     21st  to  25th,  hea\'y 
drift  in  river.    25th,  river  rising  rapidly  and  now  34  feet  2  inches  above  low-water  mark. 
26tb,  river  34  feet  and  4  inches  above  low- water  mark,  and  4  inches  above  the  danger- 
line.     Track  of  the  Memphis  and  Little  Rock  Railroad  partly  submerged.     27th,  river 
34  feet  and  7  inches  above  the  low-water  mark,  and  7  inches  above  the  danger-line,  with 
occasional  drift.    Wolfe  River  rising  rapidly  and  moving  with  a  powerful  current.   28th, 
river  34  feet  and  9  inches  above  low-water  mark  and  9  inches  above  the  danger-line; 
much  drift  in  river.    29th,  intervening  country  between  station  and  Marion,  Crittenden 
County,  Ark.,  almost  entirely  submeiged.     At  the  latter  place  water  flve  inches  higher 
than  ever  before  recorded;  water  running  through  the  streets;  many  houses  flooded  and 
others  surrounded.    31  st,  river  34  feet  and  11  inches  above  low- water  mark  and  11 
inches  above  the  danger-line.    Memphis  and  Little  Rock  Railroad  entirely  submerged; 
passengers  and  baggage  transported  by  aid  of  boats.    Columbia,  2l8t,  river  has  been  sub- 
ject to  a  series  of  heavy  rises  since  the  opening  of  the  year.    Much  damage  sustained  by 
farmers  along  the  line  of  the  river,  from  the  flooding  of  fields  and  the  washing  away  of 
fences  and  other  property.    Knox^ille,  17th,  river  higher  than  for  many  years  past 
Heavy  land-slides  occurred  on  the  East  Tennessee,  Virginia  and  Oeorgia  Railroad.    28th, 
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water  in  First  Creek  higher  than  ever  hefore  known.  In  the  fiats  east  of  the  dty  many 
dwellings  flooded  /ind  a  lai^ge  amount  of  property  surrounded  by  watei;.  Chattanooga/ 
18th,  river  above  the  danger-line  and  lower  portions  of  the  city  submerged.  19th,  river 
rising.     29th,  river  falling. 

High  fides, — Delaware  Breakwater,  18th,  19th,  Indianola,  22d,  26th. 

Law  tides. — New  Haven,  22d,  very  low;  Newport,  23d,  unusually  low,  water  about  3 
feet  below  mean  low  tide.  Between  Camden  and  Philadelphia,  23d,  high  winds  caused 
lowest  water  on  the  Delaware  ever  known  before;  several  ferry-boats  ran  aground  on  the 
bar,  and  other  boats  on  the  lower  end  of  Windmill  Island.  New  York,  24th,  heavy  north- 
west gale  caused  extremely  low  tide. 

Waterspouts. — Warren  County,  Tenn.,  27th,  p.  m.,  near  the  head  watersofCaney  Creek, 
one  of  the  main  tributaries  of  the  Cumberland  River. 

TEMPEEATURE  OF  WATER. 

T^e  temperature  of  watery  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observationa  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  chart  of  No.  III.  Owing  to  the  presence  of  ice  or  the  breakage  of  in- 
struments observations  are  wanting  as  follows:  Alpena,  Ist  to  Slst;  Burlington,  Vt.,  23d 
to  31st;  Escanaba,  2d  to  Slst;  Buffalo,  4th  to  7th,  22d  to  26th,  29th  to  31st;  Cleveland, 
22d  to  24th,  27th  to  Slst;  Duluth,  4th  to  7th,  10th,  17th,  20th,  22d  to  Slst;  Detroit,  2d 
to  Slst;  Chicago  3d  to  7th,  15th  to  26th,  30th,  Slst;  Grand  Haven,  4th  to  9th,  14th  to 
Slst;  Marquette,  3d  to  7th,  I'/th  to  25th;  Milwaukee,  4th  to  Slst;  Sandusky,  1st  to  llth, 
14th  to  Slst;  Toledo,  1st  to  31st. 

ATMOSPHEBIC  ELECTRICITY. 

Auroras. — ^The  most  remarkable  display  of  the  month,  because  of  the  continuity  of  the 
line  of  observation  and  the  numerous  points  at  which  the  phenomenon  was  noted,  was 
that  of  the  19th,  the  following  stations  reporting:  Charlottetown,  Prince  Edward  Island, 
during  the  evening.  Halifax,  N.  S.,  p.  m.  Saint  John's,  N.  B.,  during  the  evening.  Fred- 
ericton,  N.  B.,  9  p.  m.  Eastport,  8  p.  m.  to  midnight;  arch  formed  at  8.30  p.  m.;  10 
p.  m.,  very  brilliant,  of  a  red,  greenish  tinge,  dark  segment  below;  had  a  wavy  lateral 
motion  firom  east  to  west.  Portland,  7.30  p.  m.,  arch  extending  over  the  entire  north- 
eastern portion  of  the  heavens;  was  of  a  deep  straw  color.  Mount  Washington,  7  p.  m. 
to  morning  of  the  20th;  faint  yellowish  light  extending  from  NW.  to  ENE.  Barling- 
ton,  Vt.,  7  to  11.45  p.  m.,  diffuse  white  light  in  the  form  of  an  arch;  dark  segment  be- 
low, but  not  well  defined.  Thatcher's  Island,  8  p.  m.  to  midnight;  bright  streak  of 
bluish  white  light  in  northern  heavens;  altitude  25°  and  azimuth  90°.  New  London, 
7  to  9.30  p.  m.,  arch  weW  defined;  altitude  20°  and  azimuth  15°  E.  to  10°  W.  New 
Shoreham,  9.15  p.  m.,  faint  arch  of  light;  altitude  20°.  Newport,  7.20  to  11.33  p.  m., 
unusually  brilliant;  arch  well  defined  from  8  to  8.50  p.  m. ;'  altitude  12°  to  15°  and  azi- 
muth 90°;  center  of  aYch,  bright  white,  with  upper  and  lower  edges  tinged  with  red; 
arch  reappeared  at  9.30  p.  m. ;  numerous  beams  rose  out  of  the  dark  segment  and  were 
very  bright  at  points  where  they  intersected  the  arch.  Bangor,  Me.,  7  p.  m.  to  morning 
of  20th;  during  the  early  morning  the  display  became  very  brilliant;  a  dense  1)and  of 
leaden-hued  clouds  darkened  the  northern  horizon;  from  behind  the  cloud  bank,  broad 
bands  of  the  softest  light  streamed  toward  the  zenith  and  encircled  the  northern  sky  in 
a  gorgeous  halo;  disappeared  only  at  the  approach  of  day.  New  Haven,  9  p.  m.,  very 
bnlliant.  Point  Judith,  B.  I.,  7  p.  m.  to  morning  of  20th,  veiy  brilliant.  Springfield, 
Mass.,  7  p.  m.  to  morning  of  20th,  extended  along  the  northern  horizon  in  a  direction 
from  NNW.  to  EN£.,  altitude  about  15°;  dark  segment  below  arch  and  well  defined, 
being  a  prominent  feature  of  the  display;  9.45  p.  m,  several  streamers  shot  upward  near 
the  eastern  end  of  the  arch,  and  later  at  other  portions,  with  at  times  a  wavy  lateral 
motion;  light  constantly  changing  in  brightness  and  extent  of  surface;  at  times  there 
were  two  irregular  parallel  lumds  of  light  extending  horizontally  above  the  dark  seg- 
ment, separated  from  each  other  by  a  dark  band  about  the  density  of  the  dark  segment 
below  the  arch;  after  10  p.  m.  the  light  began  to  fade,  and  the  dork  segment  decreased 
rapidly  in  size.  Agawam,  Mass.,  7.30  to  10  p.  m.,  probably  covered  about  half  the 
northern  horizon,  breadth  of  band  about  20°;  no  streamers.  Cornish,  Me.,  from  dark 
to  morning  of  20th.  Gardiner,  Me.,  6  p.  m.  to  morning  of  20th.  Dexter,  Me.,  visible 
most  of  night;  very  brilliant.  Contoocookville,  N.  H.,  9  to  10  p.  m.,  bright  arch,  witli 
dark  s^ment  below.  Newport,  Vt.,  7  to  10  p.  m.  Woodstock,  Vt.,  8  to  9  p.  m,,  ex- 
tended across  northern  sky;  altitude  about  30°.  Cambridge,  Mass.,  6  p.  m.,  over  dark 
sky;  rather  bright  all  the  evening.  Westborough,  Mass.,  very  brilliant.  Williams- 
town,  Mass.,  7.30  p.  m.,  bright  arch,  with  small  faint  streamers  above  and  dark  seg- 
ment l)elow.    Fall  Kiver,  Mass.,  broad  band  in  northwestern  sky,  extending  half  way  to 
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the  zenith;  nnmeTotia  streamers.    Boston^  7  p.  m.,  till  after  midnight^  very  brilliant. 
South  Lee,  Mass.,  8  p.  m.,  bright  arch,  with  numerous streamere.    ^uthington,  CoAn., 
9  p.  m. ,  bright  arch,  with  streameis.     Madison  Barracks,  N.  Y. ,  7.  p.  m.    Ardenia,  N.  Y. , 
9  to  11  p.  m. ,  very  brilliant.    Brookhaven,  N.  Y. ,  8  to  10. 30  p.  m. ,  vciy  brilliant.    Ithaca, 
N.  Y.,  8  to  11  p.  m.,  bright  arch,  sharply  defined  with  dark  segment  below;  10  p.  m., 
two  arches  formed,  were  sharply  defined,  but  quite  irregular;  at  times  the  light  seemed 
to  concentrate  in  masses,  resting  on  the  dark  segment^  and  again  streamers  shot  upward 
to  a  height  of  30®,  with  a  lateral  motion  from  west  to  east.     North  Volney,  N.  Y.,  10.15 
p.  m.     Palermo,  N.  Y.,  9  p.  m.     Roche&ter,  8  to  11.1!»  p.  m.,  horizontal  bimds  of 
light,  no  dark  segment  below.      Oswego,  7.30  p.  m.  to  2.30  a.  m.  of  20th,  bright 
arch   of  light  with  streamers  occasionally  shooting  to  zenith;   display  constantly 
changing  color  from  a  reddish  to  a  pale  yellow.      Atoo,  N.  J.,  low  bright  arch, 
dark  segment  below,  but  no  streamers.     Somerville,  N.  J.,  9  to  10^30  p.  m.,  bright 
arch  wiSi  streamers.     Freehold,  N.  J.,  7.30  to  9  p.  m.    Moorestown,  N.  J.,  9  p.  m.,  low 
distinct  arch,  no  streamers.     Princeton,  N.  J.,  during  eveoing.     I)y berry,  Pa.,  8  p.  m., 
bright  arch.    Great  Falls,  Md.,  9.15  to  10.15  p.  m.,  bright  arch  with  streamers.     To- 
ronto, during  evening.     Port  Huron,  6  to  11.30  p.  m.,  dinuse  light,  altitude  30°.    Belle- 
fontaine,  Ohio,  9  p.  m.,  bright  arch,  with  dark  segment  below.     North  Lewisbui^h, 
Ohio,  8  p.  m.,  long  low  arch.    Rugg^,  Ohio,  8  to  9  p.  m.,  difiuse  light.     New  Cory- 
don,  Ind.,  8  to  10  p.  m.,  bright  arch.    Lansing,  Mich.,  during  evening.    Riley,  111.,  7.20 
to  10.30  p.  m.,  bright  arch,  altitude  14®.    Elmira,  111.,  9  p.  m.,  faint  bluish  light,  with 
streamers.     Morrison,  III.,  during  evening.     Dubuque;  7.10  to  10.30  p.  m.,  very  brill- 
iant, altitude  30®;  extended  from  N.  20®  W.  to  N.  30®  E.     Beloit,  Wis.,  during  evening. 
Franklin,  Wis.,  during  evening.     La  Crosse,  8.30  p.  m.  to  4  a.  m.  of  20th.    Saint  Paul, 
9  to  11.30  p.  QL,  bright  arch  of  pale  yellow,  altitude  from  10®  to  15®,  no  streamers. 
Northfield,  Minn.,  6  p.  m.  to  6  a.  m.  of  20th.    Guttenburgh,  Iowa,  7  to  10  p.  m.    Clin- 
ton, Iowa,  during  evening,  bright  arch,  altitude  20®,  no  streamers.    Crescb,  Iowa,  7  to 
10.30  p.  m.,  difiuse  light  extending  from  NNW.  to  ENE.    Monticello,  Iowa,  during 
evening.    Dee  Moines,  7  p.  m. ,  bright  arch  with  dark  s^ment  below.    Moorhead,  Minn. , 
8  to  11  p.  m.,  bright  arch  of  pale  yellow.    Bismarck,  6  p.  m.  to  morning  of  20th.    Rapid 
City,  Dak.,  7  to  10.30  p.  m.    Fort  Meade,  Dak.,  during  evening.    The  next  most  im- 
portant display  was  that  of  the  14th,  the  line  of  observation  extending  eastward  from 
Cape  Breton  Island  to  Dakota,  the  following  stations  reporting:  Charlottetown,  P.  E. 
Island,  during  evening.    Fredericton,  N.  B.,  during  evening.     Eastport,  11.30  p.  m.  to 
midnight;  difiuse  light.    Newport,  R.  I.,  10.15  p.  m.  to  morning  of  20th,  difiuse  light; 
a  few  streamers  rose  to  an  altitude  of  15®  or  20®,  but  lasted  only  a  few  moments.    Bur- 
lington, Yt.,  11  to  11.45  p.  m.,  bright  arch  with  streamers  reaching  an  altitude  of  25®; 
no  dark  segment.     Cambridge,  Mass.,  7.30  to  10.30  p.  m.    Southington,  Conn.,  9  p.  m., 
iaint  light  low  down  upon  the  horizon.    Waterbuigh,  N.  Y.,  9.30  p.  m.    Rochester,  10 
to  II  p.  m.,  faint  light.    Toronto,  during  evening.    Lansing,  Mich.,  during  evening. 
Clear  Creek,  Nebr.,  9  p.  m.,  faint  light    Saint  Vincent,  7  to  11  p.  m.,  very  brilliant, 
with  two  arches;  light  frequently  reached  the  zenith;  forks  of  light  characteristic  of 
merry  dancers  extended  along  both  arches;  they  increased  in  brilliancy  on  the  western 
quarter  of  the  arches  and  gradually  faded  away  as  they  approached  the  eastern  quarter. 
The  following,  with  the  exception  of  the  II th,  were  local  displays:  Fredericton,  N.  B., 
15th.     Saint  John,  N.  B.,  15th.     Eastport,  15th,  8.30  to  9.10  p.  m.,  bright  aich  with 
several  streamers,  some  of  which  shot  upward  to  a  height  of  30®.    .  Contoooookville,  N.  H. , 
11th,  difiuse  light    Thatcher's  Ishmd,  15th,  7  to  7. 10  p.  m.,  &int  light    Cambridge, 
Mass.,  11th,  aurora  suspected  at  9.30  p.  m.,  and  at  11  p.  m.  a  broken  arch  with  a  few 
streamers  became  visible.    Southington,  Conn.,  11th,  9  p.  m.,  faint  light.    Atco,  N.  J., 
24th,  8  p.  m.,  two  faint  arches  resembling  a  double  rainbow;  no  dark  segment     Gardi- 
ner, Me.,  11th,  8.30  p.  m.  to  12.30  a.  m.  of  the  12th;  30th,  4.30  a.  m.    Dexter,  Me., 
12th.     Waterburgh,  N.  Y.,  11th.    Catawissa,  Pa.,  22d.    Toronto,  11th.    Rochester, 
11th,  9  to  11.30  p.  m.,  difitise  light     New  Corydon,  Ind.,  23d,  6  p.  m.  to  2.30  a.  m.  of 
the  24th,  three  well-defined  arches,  altitude  30®;  24th,  from  early  evening  to  morning 
of  2otb.     Lansing,  Mich.,  11th,  during  evening.    Northport,  Mich.,  11th,  9  p.  m.     Al- 
pena, 11th,  8.30  p.  m.  to  12.40  a.  m.  of  12th,  difi^ise  light  vrith  a  few  streamers  occa- 
sionsdly  reaching  near  zenith.    Grand  Haven,  11th,  10  p.  m.  to  1.30  a.  m.  of  12th,  re- 
sembling morning  dawn.     Beloit,  Wis.,  11th,  during  evening.    Franklin,  Wis.,  11th, 
daring  evening.    Cresco,  Iowa,  11th,  8.30  to  9.30  p.  m., &int  light    Northfield,  Minn., 
11th,  9.15  to  10.20  p.  m.,  bright  streamers  occasionally  reaching  an  altitude  of  45®. 
Cedar  Rapids,  Iowa,  13th;  Clear  Creek,  Nebr.,  1st,  fiunt  light.    Saint  Vincent,  10th,  8 
to  11  p.  m.,  difi'use  light  with  a  slight  lateral  motion;  23d,  7  to  11  p.  m.,  fiunt  light. 
Phelps,  N.  Y.,  2l8t,  bright  arch  of  bluish  white,  altitude  about  23®  with  an  azimuth  of 
over  110®;  this  condition  remained  intact  for  about  two  houis,  when  the  arch  broke  into 
a  number  of  laige  beams,  having  a  slow  but  uniform  motion  eastward;  light  sufficiently 
brilliant  to  cast  distinct  shadows  upon  the  snow. 
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Zodiacal  rt^R— Nashville,  9th,  11th,  14th;  Saint  Vincent,  Minn.,  9th;  Springfield, 
lU.,  14th;  Dayton,  Wash.,  17th,  18th,  20th;  Rio  Vista,  Cal.,  16th  to  20th;  New  Cory- 
don,  Ind.,  9th,  14th,  17th,  19th;  Clinton,  Iowa,  9th,  11th,  13th,  14th,  IGth,  17th; 
Cresco,  Iowa,  8th,  11th,  14th,  16th,  18th,  19th,  2lBt,  22d;  Montlcello,  Iowa,  9th,  10th, 
13th,  14th,  16th,  17th,  18th,  2l8t;  Yates  Center,  Kans.,  16th,  17th,  18th,  2l8t,  22d;  Cam- 
bridge, Mass.,  7th,  9th,  11th,  12th,  14th,  15th,  17th,  19th,  22d,  27th;  Rowe,  Mass.,  19th; 
Clear  Creek,  Nebr.,  8th,  10th,  11th,  13th,  14th,  16th  to  21st;  Bellefontaine,  Ohio,  14th; 
Stateburgh,  S.  C,  15th,  16th;  Wythe^ille,  Va.,  14th;  Franklin,  Wis.,  11th,  12th,  13th. 

Thunder-storms. — They  were  reported  in  the  varions  districts  as  follows:  Middle  At- 
lantic States,  Fallston,  Md.,  16th;  South  Atlantic  States,  Ist,  2l6t,  28th;  East  Gulf 
States,  8th,  10th,  13th,  27th,  28th;  West  Golf  States,  13th,  27th;  Tennessee,  Ashwood, 
12th;  Ohio  Valley,  2d,  6th,  7th;  Upper  Lake  region,  8th,  26th;  Upper  Missiasipia  Val- 
ley, 2d,  eth,  7th,  8th,  26th;  Lower  Missouri  VaUey,  6th,  7th,  8th,  10th,  12th,  13th; 
Southern  Slope,  Jacksborough,  Tex.,  16th,  27th;  Pacific  Coast^  San  Diego,  12th,  Red 
Bluff,  23d;  San  Francisco,  24th. 

Atmospheric  dectricity  interfering  with  tdegrapMe  eommwnieation, — Bismarck,  Dak.,  19th, 
sufficiently  strong  so  that  telegraph  operator  was  able  to  work  an  open  wire  without  the 
aid  of  battery.  The  current  was  so  violent  that  it  scorched  the  rubber  covering  of  the 
wires  and  filled  the  room  with  the  stench  of  burning  compound.  In  placing  the  ends  of 
the  positive  and' negative  wires  together,  a  bright  light  about  the  size  of  a  large  shirt 
button  was  created,  which,  rapidly  revolving  between  the  butte,  illuminated  the  office. 

OPTICAL  PHENOMENA. 

Seiar  haloe  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  1st,  5th,  10th,  12th,  16th,  18th,  20th,  2l8t,  28th,  31st;  Middle  Adantic States, 
1st,  4th,  10th,  12th,  15th,  16th,  19th,  27th,  30th;  South  Atlantic  States,  Hatteras,  2l8t; 
East  Gulf  States,  Pensacohi,  19th,  23d;  West  Gulf  States.  Little  Rock,  14th;  Rio  Grande 
Valley,  Eagle  Pass,  3d;  Ohio  Valley  and  Tennessee,  1st,  9th,  11th,  14th,  15th,  17th, 
19th,  23d,  24th,  27th,  29th,  30th,  and  31st;  Lower  Lake  region,  12th,  15th,  18th,  25th; 
Upper  Lake  region,  3d,  4th,  5th,  12th,  14th,  16th,  18th,  19th,  23d,  24th,  27tb,28th;  Ex- 
treme Northwest,  Moorhead,  Minn.,  20th;  Upper  Mississippi  Valley,  Ist  to  6th,  9th,  lltfa, 
12th,  13th,  14th,  15th,  16th,  17th,  18th,  19th,  23d,  26th,  27th,  28th,  29th,  30th;  Mis- 
souri Valley,  2d,  11th,  12th,  13th,  14th,  17th,  19th,  27th  to  30th;  Northern  Slope,  Rapid 
City,  Dak.,  3d;  Deadwood,  27th,  and  North  Platte,  29th;  Middle  Slope,  19th,  23d,  25tii, 
28th,  29th;  Southern  Plateau,  Florence,  Ariz.,  4th,  7th;  Middle  Plateau.  Pioche,  18Ui; 
Salt  Lake  City,  18th,  22d;  Pacific  Coast  regions,  San  Frandsco,  3d,  9th,  11th,  15th,  22d, 
28th;  Poway,  Cal.,  27th;  Sacramento,  22d;  San  Di^,  7th,  27th;  Eola,  Greg.,  29Ul 

Lunar  hcios  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
Enghind,  Ist,  3d,  4th,  7th)  18th,  22d,  24th,  25th,  27th,  31st;  Middle  Atlantic  States,  2d 
to  5th,  10th,  12th,  14th,  15th,  22d,  23d,  24th,  26th  to  31st;  South  Atlantic  States,  Ist, 
4th,  5th,  6th,  23d,  24th,  25th,  27th,  28th,  29th;  Florida  Peninsula,  Key  West,  24th; 
East  Gulf  States,  3d  to  6th,  23d,  26th,  27th,  28th;  West  Gulf  States,  1st  to  4th,  6th, 
9th.  25th  to  28th,  31st;  Rio  Grande  Valley,  2d,  3d,  4th;  Ohio  VaUey  and  Tennessee,  1st, 
3d,  6th,  12th,  23d,  24th,  26th,  27th,  28th,  29th,  30th,  3lBt;  Lower  Lake  region,  4th,  5th, 
7th,  10th,  12th,  24th,  27th,  28th,  29th,  31st;  Upper  Lake  r^on,  1st  to  5th,  8th,  9th, 
10th,  14th,  15th,  19th,  23d,  27th,  29th,  30th,  31st;  Extreme  Northwest,  2d,  3d,  10th,  30th; 
Upper  Mississippi  Valley,  2d,  3d,  6th,  8th,  9th,  12th,  13th,  23d,  26th  to  3l8t;  Missoari 
VaUey,  1st,  2d,  3d,  10th,  12th,  22d,  23d,  25th  to  29th,  31st;  Northern  Slope,  1st,  4th, 
11th,  13th,  22d,  23d,  25th,  26th,  29th,  31st;  Middle  Slope,  Ist  to  7th,  10th,  24th,  25th, 
27th,  28th,  29th;  Southern  Plateau,  2d  to  6th,  27th  to  31st;  Middle  Plateau,  1st,  3d, 
4th,  5th,  24th,  26th,  29th,  30th;  Northern  Plateau,  24th,  29th,  30th,  3l8t;  North  Pa- 
cific Coast,  11th,  29th,  31st;  Middle  Pacific  Coast,  5th,  11th,  22d,  27th,  30th;  South 
Pacific  Coast,  Yuma,  2d,  5th,  13th,  28th;  Poway,  Cal.,  27th.  Esceptionally  brilliant 
displays  were  observed  at  Pioche,  Nev.,  on  the  3d,  from  7  p.  m.  to  midnight,  and  at 
Council  Blufis,  Iowa,  on  the  31st,  from  about  8  to  11  p.  m.  The  parhelic  circle  with 
the  accompanying  paraselense  was  present  in  lM>th  instances. 

Mirage. — Indianola,  1st,  10th,  18th,  19th,  21st,  31st.  Huron,  Dak.,  11th,  %  m.,  on  the 
eastern  horizon,  making  the  town  of  Iroquois,  22  miles  distant,  visible  through  the  tele- 
scope; houses,  bams,  haystacks,  etc.,  were  distinctly  seen.  The  phenomenon  lasted  55 
minutes.  31st,  7.30  to  8.30  a.  m.,  mirage  making  objects  30  miles  distant  visible  to  the 
naked  eye;  with  the  aid  of  a  telescope  small  trees  could  be  distinguished  in  the  gulches 
of  the  Wessington  Hills,  30  miles  distant.  Council  Grove,  Kans.,  11th,  17th,  31st 
NorthpoTt,  Mich.,  29th. 

MISCELLANEOUS  PHENOMENA. 

Sunsets, — ^The  characteristics  of  the  sky  as  indicative  of  fiiir  or  foul  weather  for  the 
succeeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.     Beports 
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firom  187  stations  show  5,756  observattoiis  to  have  been  made,  of  which  34  were  reported 
doubtful;  of  the  remainder  5,722,  or  83.3  per  cent.,  were  followed  by  the  expected 
weather. 

8u7h  »p<d8, — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  Director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 


Date— Jan.,  1882. 


2,  2p.in 

3,  lOfkm 

5. 11  a.in..^ 

7.12  m 

XVa  aX  !■•  *a1  *••■■••«•••■■*«»••••« 

12,  9  a.  m 

14,  9  a.m..... 

lA,10a.m 

17,   Ip.  ni 

19, 12  m... 

Avy  JLv  aaA»a«*»«  — <■•  •i>f— »••• 

23,   lp.m 

24,12  m 

27,10  a.  m 

29,12  m , 

30,  2p.  m 


No.  of  new- 


Groups. 


0 
0 
1 
0 
1 
1 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
0 
0 


Spots. 


0 
0 
5 
0 
5 
2 
8 

4 
2 
6 
2 
9 
2 
1 
8 
5 
0 


Disappeared  by 
soUur  rotation. 


Groups. 


0 
0 
1 
0 
0 
1 
0 
0 
1 
0 
0 


0 
1 


0 
01 


Spots. 


0 
0 
5 
5 
5 
4 
2 
0 
8 
0 
0 


2 
2 


0 
6 


Reappeared  by 
solar  rotation. 


Groups. 


0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
0 


1 
1 


0 
0 


Spots. 


0 
0 
0 
0 
5 
2 
4 
6 
0 
0 
2 
0 


1 
1 


0 
0 


Total  number 
visible. 


Groups. 


2 
2 
8 
2 
8 
4 
4 
4 
8 
3 
4 
5 
4 
4 
4 
4 
4 
4 


Spots. 


15 
15 
J20 
15 
15 
12 
16 
20 
20 
12 
18 
20 
12 
12 
U 

25 

20 


{Approximated.    Faculfie^were  seen  at  the  Ume  of  every  observation. 

Mr.  William  Dawson,  at  BpiceUmd,  Ind.,  reports:  9th,  3  groups,  6  spots,  2  spots  at 
east  edge,  2  at  west,  and  2  north  of  center;  air  very  poor;  power  36.  14th,  4  .groups,  23 
spots;  air  poor;  power  50.  17th,  3  groups,  5  spots;  air  poor;  power  50.  27th,  4  groups, 
30  spots,  one  large  spot  near  east  and  another  near  west  edge^  air  tolerably  good;  power 
100.  30th,  5  groups,  67  spots;  air  good;  power  100.  Mr.  H.  D.  Gowey,  at  North  Lew- 
isbuigh,  Ohio,  reports:  Sun  spots  were  observed  on  2d,  9th,  14th,  17th,  22d,  23d,  24th, 
27th,  30th,  or  on  every  clear  day  during  the  month;  they  were  least  numerous  on  the 
9th  and  largest  on  the  30th.  The  following  record  of  observations  has  been  forwarded 
by  Mr.  A.  G.  Bender,  Sacramento,  Cal. :  6th,  12  m.,  1  group,  10  spots.  7th,  12  m.,  1 
group,  7  spots.  8th,  12  m. ,  1  group,  6  spots.  9th,  12  m. ,  1  group,  2  spots;  1  group  and  6 
spots  disappeared  by  solar  rotation.  10th,  12  m.,  1  group,  2  spots;  filmy  clouds  proba- 
bly prevented  the  observation  of  some  of  the  smaller  spots.  11th,  12  m.,  3  groups  and 
8  spots;  2  groups  and  6 spots  new.  12th,  12 m.,  3gronpB,  Sspots.  13th,  12  m.,  3  groups, 
6  spots.  14th,  12  m.,  2  groups,  10  spots;  1  group  disappeared.  16th,  12  m.,  2  groups, 
8  spots;  2  spots  disappeared.  17th,  12  m.,  2  groups,  4  spots;  2  groups,  each  with  1  large 
and  10  small  spots.  18th,  12  m.,  2  groups,  4  spots.  19th,  12  m.,  1  new  group  and  2 
spots;  1  group  and  2  spots  disapi)earedby  solar  rotation;  both  spots  in  new  group  large 
and  near  together.  20th,  12  m.,  2  groups  and  2  spot&  2l8t,  12  m.,  3  groups  and  8 
spots;  1  group  and  3  spots  new.  24th,  12  m.,  3  groups  and  4  spots;  1  ^up  and  2  spots 
new,  and  the  same  number  of  each  disappeared  by  solar  rotation.  25th,  12  m. ,  5  groups 
and  10  si>ot8 ;  2  groups  and  2  spots  new.  27th,  11  a.  m. ,  21  groups  and  4  spots;  10  groups 
new  and  2  groups  disappeared  by  solar  rotation.  28th,  11  a.  m.,  6  groups  and  17  spots; 
2  groups  and  13  spots  new.  29th,  11  a.  m.,  6  groups  and  16  spots.  30th,  12  m.,  7 
groups  and  21  spots. 

The  following  statement  shows  the  summarized  precipitation  for  the  twelve  months 
ending  June  30,  1881,  at  the  various  stations  of  the  Central  Pacific  Radlroad,  fhmished 
through  the  courtesy  of  its  chief  engineer,  Mr.  S.  S.  Montague:  San  F^randsoo,  29.89 
inches;  Oakland,  20.79;  Niles,  20;  Pleasanton,  19.57;  Livermore,  16.45;  Tracy,  10.68;  La- 
throp,  13.34;  Stockton,  15.31;  Gait,  15.93;  Brighton,  13.63;  Sacramento,  22.14;  Rocklin, 
21.32;  Auburn,  37.42;  Colfi«,  48.14;  Alta,  60.97;  Emigrant  Gap,  62.26;  Cfisco,  82.71; 
Summit,  66.39;  Truckee,  21.97;  Boca,  15.80;  Reno,  5.74;  Wadsworth,  4.23;  Hot  Springs, 
2.95;  Brown's,  3.38;  Humboldt,  5.62;  Winnemucca,  10.18;  Qolconda,  4.92;  Battle  Mount- 
ain, 607;  Beowawe,  6.26;  Palisade,  10.61;  Carlin,  10.35;  Elko,  5.35;  Halleck,  4.64;  Wells, 
3.97;  Otego,  5.35;  Toano,  2.34;  Tecoma,  2.62;  Terrace,  424;  Kelton,  5.03;  Promontory, 
2.93;  Blue  Creek,  12.01;  Oorinne,  14.57;  Ogden,  11.55;  Marysville,  17.43;  Chioo,  17.62; 
Tehama,  10.40;  Ked  Bluff,  28.95;  Bedding,  50.77;  Modesto,  8.40;  Turlock,9.05;  Merced, 
11.59;  Borden,  10.68;  Fresno,  8.22;  Kingsburgh,  9.49;  Martinez,  19.66;  Dunnigan,  19.65; 
Williams,  15;  Willows,  13.67;  Antioch,  17.39;  Brentwood,  12.49;  ^rron,  16,05;  South 
Vallejo,  21.98;  Napa,  28.19;  Calistoga,  40.48;  Suison,  24.62;  Davis,  18.55;  Woodland, 
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18.54;  Knight's  Landing,  17.96;  San  Mateo,  21.09;  Menlo  Park,  18.36;  San  Joe^,  12.46; 
Tennant's,  24.81;  Oilioy,  23.42;  Hollister,  12.48;  Pi^aio,  19.91;  SalinaB,  12.48;  Soledad, 
6.78;  Monterey,  13.91;  Santa  Croz,  29.64;  Lemoore,  8.59;  Yisalia,  10.65;  Goshen,  9.69; 
Tnlare,  9.98;  Delano,  6.75;  Snmner,  3.59;  Oaliente,  9.80;  Keene,  11.12;  Tehachipi,  8.16; 
Mohave,  1.27;  Ravena,  5.40;  Newhall,  9.15;  San  Femando,  9.45;  Los  Angeles,  10;  Spa- 
dra,  10.22;  Colton,  6.08;  Whitewater,  4.69;  Indio,  1.20;  Mammoth  Tank,  1.82;  Ynma, 
1.29;  Texaa  Hill,  1.52;  Maricopa,  0.88;  Pantano,  1.25;  lone,  17.26;  Farmington,  13.20; 
Anaheim,  7.08;  Petalnma,  23.29. 

Meteors, — ^Des  Moines,  Iowa,  18th;  Davenport,  Iowa,22d;  Helena,  Mont.,  15th;  North 
Platte,  Nebr.,  16th,  6.20  p.  m.,  meteor  of  nnnsnal  sice  shot  from  a  point  near  the  zenith 
towards  the  western  horizon  and  bnrsted  at  an  altitude  of  about  30°,  casting  a  beantifnl 
cluster  of  incandescent  points  of  light  in  every  direction.  Ynma,  Ariz.,  5th,  9th,  17th; 
Rio  Vista,  Gal.,  20th;  Montlcello,  Iowa,  17th,  22d;  Dexter,  Me.,  7th;  Woodstock,  Md., 
11th,  14th,  24th;  Dear  Creek,  Nebr.,  8th,  10th,  11th,  13th,  14th,-16th  to  19th,  21st; 
Atco,  N.  J.,  9th,  14th,  22d;  Stateburgh,  S.  C,  14th;  Flemington,  W.  Va.,  30th. 

Migration  of  birds, — Geese  flying  north  ward:  Angosta,  14th;  Shreveport,  12th;  DeSoto, 
Nebr.,  5th.  Flying  south waird:  Laconia,  Ind.,  21st;  Cairo,  m.,  28th,  29th;  Portland, 
Oreg.,  20th;  Sacramento,  Gal.,  5th,  6th,  8th;  Indianola,  6th,  10th.  Ducks  flying  north- 
ward: Charleston,  III.,  2d,  20th;  Shreveport,  30,  Yates  Center,  Kans.,  9th.  Flying  south- 
ward: Port  Huron,  5th. 

Polar  hands, — ^Baltimore,  Md.,  27th;  Penaaoola,  Fla.,  27th;  Nashville,  2d;  FlorenoOy 
Ariz.,  23d,  26th;  Presoott,  Ariz.,  13th;  New  Corydon,  Ind.,  3d,  9th,  17th,  18th,  24th, 
27th,  30th;  Auburn,  N.  H.,  30th;  Freehold,  N.  J.,  9th,  29th;  Vineland,  N.  J.,  13th, 
16th;  Waterbuigh,  N.  Y.,  19th;  Woodstock,  Vt.,  25th;  Wytheville,  Va.,  3d,  11th,  22d, 
23d,  24th, 

Earthquakes, — Cape  Lookout,  N.  C,  8th,  5.10  p.  m.,  shock  of  about  ten  seconds  dura- 
tion; house  forcibly  shaken.  Jailing  windows  and  doors.  Centerville,  Cal.,  26th,  two 
severe  shocks. 

Frairie  and  fvreat  JItm.— Yankton,  Dak.,  6th  to  9th,  23d,  24Ui;  Fort  Gibson,  Ind.  T., 
5th,  7th,  24th. 

Sand-dorms,-'¥oTt  Verde,  llth;  Yuma,  7th,  11th. 

Published  by  order  of  tiie  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  dt  BvL  Mt^.  Gen%  Chief  Sigmd  Officer,  U.  S,  A. 
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APPEN  DIX    No.    83.  > 

MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1882. 

INTBODUCnON.  \ 

In  preparing  this  Review  the  following  data,  received  up  to  March  20Ui,  have  heen 
used,  viz,  the  regalar  tri-daily  weather  charts,  containing  the  data  of  simnltaneoos  ob- 
servations taken  at  135  Signal  Service  stations  and  13  Canadian  stations,  as  telegraphed  to 
this  office;  192  monthly  journals  and  165  monthly  means  from  the  former,  and  13  monthly 
means  from  the  latter;  234  monthly  registers  from  voluntary  observers;  57  monthly 
registers  from  United  States  Army  post  surgeons;  marine  records;  international  simul- 
taneous observations;  marine  reports  through  the  co-gperation  of  the  New  York  Herald 
Weather  Service;  abstracts  of  ships'  logs,  furnished  by  the  publishers  of  the  New  York 
Maritime  Register;  monthly  reports  from  the  local  weather  services  of  Iowa,  Nebraska, 
and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  reliable  newspaper  extracts; 
special  reports. 

BABOMKTBIC  PEES8UBE. 

To  illustrate  the  subject  of  the  distribution  of  mean  atmospheric  pressure  over  the 
United  States  and  Canada  for  the  month  of  February,  1882,  Chart. No.  II  has  been  pre- 
pared, upon  which  are  traced  the  lines  of  equal  barometric  mean  values.  The  areas  of 
lowest  mean  pressure  30.  OC,  occupy  the  northern  portion  of  the  Upper  Lake  region  and 
the  eastern  half  of  the  Canadian  maritime  provinces.  The  isobar  of  30.05  runs  south- 
eastward from  northern  Dakota  to  southern  Iowa  and  thence  northes^tward  to  the  Prov- 
ince of  Ontario;  with  a  break  in  the  line  at  Rockliffe,  the  isobar  commences  again  near 
the  mouth  of  the  Saint.  Lawrence  and  runs  southward  off  the  coast  of  Maine.  Areas  of 
30.05  are  also  found  in  the  lower  portion  of  the  Rio  Grande  Valley  and  in  the  North 
Pacific  Coast  region.  Throughout  the  remainder  of  the  country  the  pressure  ranges  from 
30.07  to  30.24.  Competed  with  the  previous  month  the  position  of  the  areas  of  lowest 
mean  pressure  remain  unchanged,  but  the  barometer  has  faXlen  about  0.05  inch  in  the 
Lake  Superior  region  and  risen  about  the  same  degree  in  the  maritime  provinces,  accom- 
panying a  deficiency  in  the  former  and  an  excess  in  the  latter  region. 

Departures  from  the  normal  values  for  the  month, — Compared  with  the  means  of  previous 
years,  the  mean  pressure  for  February,  1882,  presents  rather  unusual  features  in  the  dis- 
position and  extent  of  areas  of  excess  and  deficiency.  The  central  portion  of  the  country, 
between  the  Ohio  and  Mississippi  Rivers  on  the  east  and  the  Rocky  Mountains  on  the 
west,  is  occupied  by  a  decided  area  of  deficiency,  the  departures  ranging  from  0.01  to 
0.14  inch,  increasing  with  the  latitude.  From  the  western  border  of  this  area  to  the 
Atlantic  coast,  departures  of  excess  prevail,  ranging  from  0.01  to  0.13  inch.  Only  four 
stations,  Eastport,  Erie,  Columbus,  and  Nashville,  report  the  former  departure,  the  range 
in  general  being  from  0.04  to  0.09  ineh;  exceptional  departures  occur  as  follows:  Mount 
Washington,  0.13  inch;  Morgantown,  0.12  inch.  From  the  eastern  border  of  the  area 
of  deficiency  to  the  Pacific  coast,  the  departures  of  excess  range  in  the  extremes  from  0.01 
to  0.09  inch,  but  generally  from  0.04  to  0.08  inch.  The  following  stations  report  a  nor- 
mid  condition:  Indianola,  Galveston,  and  Port  Huron. 

Barometric  ranges. — ^The  range  of  pressure  for  the  present  month  has  generally  varied 
from  0.8  to  1.3  inches,  and  in  the  extremes  from  0.42  inch  at  Key  West  to  1.58  inches  at 
Saint  Vincent,  Minn.,  and  Provincetown,  Mass.  The  ranges  increase  with  the  latitude 
throughout  the  entire  country  and  along  the  southern  boundary  of  the  United  States 
from  California  and  Florida  inward  to  the  maximum  in  Texas.  Throughout  the  various 
districts  the  montUy  barometric  ranges  varied  as  follows:  New  England,  1.12  inches  on 
summitof  Mount  Washington  to  1.49  inches  at  Thatcher's  Island  and  Eastport,  and  1.58 
inches  at  Provincetown;  Middle  Atlantic  States,  1.15  inches  at  Lynchburgh  to  1.28 
inches  at  Williamsport  and  1.47  inches  at  Atlantic  City;  South  Atlantic  States,  0.84 
inch  at  Jacksonville  to  1.08  inches  at  Atlanta  and  Augusta  and  1.42  inches  at  Hatteras 
and  Kittyhawk;  Florida  Peninsula,  0.42  inch  at  Key  West  to  0.52  inch  at  Punta  Rassa 
and  0.73  inch  at  Cedar  Keys;  Eastern  Gulf  States,  0.8  inch  at  Pensacola  to  0.92  inch  at 
Vicksburgh  and  0.93  inch  at  Montgomery;  Western  Gulf  States,  0.(J  inch  at  Mason  to 
0.78  inch  at  Shreveport,  0.97  inch  at  Little  Rock  and  0.98  inch  at  Fort  Gibson;  Rio 
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Grande  Valley,  0.62  inch  at  Uvalde  to  0.72  inch  at  Rio  Grande  and  0.74  inch  at  Caatro- 
ville;  Ohio  Valley  and  Tennessee,  0.95  inch  at  Nashville  to  1.09  inches  at  Louisville, 
1.17  inches  at  Pittsburgh,  and  1.26  inches  at  Champaign;  Lower  Lake  region,  1.23  inches 
at  Toledo  to  133  inches  at  Buffido  and  Detroit  and  1.43  inches  at  Port  Huron;  Upper 
Lake  region,  1. 18  inches  atChicago  to  1.36  inches  at  Dul nth,  1.37  inches  at  Marquette  and 
Grand  Haven,  and  1. 56  inches  at  Alpenaj  Upper  Mississippi  VaUey,  0. 89  inch  at  Des  Moines 
to  1.16  inches  at  Saint  Louis  and  1.27  inches  at  Madison;  Missouri  'Galley,  0.9  inch  at 
Leavenworth  to  0.92  inch  at  Omaha  and  Springfield  and  1.12  inches  at  Huron;  Extieme 
Northwest,  1.24  inches  at  Moorhead  to  1.32  inches  at  Fort  Stevenson  and  1.58  inches  at 
Saint  Vincent;  Northern  Slope,  0.54  inch  at  Cheyenne  to  0.77  inch  at  Helena,  1.03  inches 
at  Fort  Keogh  and  1. 16  inches  at  Fort  Assinniboine;  Middle  Slope,  0.55  inch  at  Denver  to 
0.7  inch  at  Fort  Elliott  and  0.81  inch  at  Dodge  City;  Southern  Slope,  0.46  inch  at  £1 
Paso  to  0.66  inch  at  Coleman  and  0.89  inch  at  Henrietta;  Northern  Plateau,  0.87  inch,  at 
Fort  Missoula  to  1. 01  inches  at  Lewiston  and  Dayton  and  1 .  10  inches  at  Umatilla;  Middle 
Plateau,  0.83  inch  at  Pioche  to  0.89  inch  at  Winnemuoca  and  0.9  inch  at  Salt  Lake 
City ;  Southern  Plateau,  0. 42  inch  at  Fort  Grant  to  0. 48  inch  at  Santa  F6  and  Camp  Thomas 
and  0.57  inch  at  Prescott;  North  Pacific  coast,  1.03  inches  at  Portland  to  1.35  inches  at 
Olympia;  Middle  Pacific  coast,  0.72  inch  at  San  Francisco  to  0.76  inch  at  Sacramento  and 
0.63  inch  at  Red  Bluff;  South  Pacific  coast,  0.43  inch  at  Campo  to  0.57  inch  at  Yuma  and 
0.61  in<?h  at  Visalia. 

AreoB  of  high  barometer, — Eight  such  areas  were  of  sufficient  importance  to  merit 
description. 

No.  I. — ^Was  central  in  Missouri  at  midnight  of  the  2d;  it  then  moved  over  the  Lower 

Lake  region  and  thence  down  the  Saint  Lawrence  Valley.    The  temperature  fell  fiom 

10°  to  14°  in  the  northern  portion  of  the  Upper  Lake  region  on  the  2d,  and  following  the 

•rise  in  barometer  a  fall  in  temperature  of  from  20°  to  30°  was  experienced  in  the  Lower 

Lake  region,  Saint  Lawrence  Valley,  and  New  England. 

No.  II. — Highest  in  Wyoming  on  the  3d;  in  New  Mexico  on  l^e  morning  of  the  4th, 
and  in  Texas  on  the  afternoon  and  night  of  Sunday;  remained  highest  in  the  Gulf  States 
during  the  5th.  The  area  of  highest  pressure  moved  into  the  South  Atlantic  States  on 
the  6th;  remained  high  there  during  the  7th,  and  extended  into  the  Middle  Atlantic 
States  on  the  8tli,  and  into  New  England  on  the  9th.  Midnight  map  of  the  4th  showed 
higher  temperature  in  all  districts  west  of  the  Mississippi;  midnight  of  the  5th,  temper- 
ature generally  higher  in  all  districts.  In  the  Mississippi  Valley  and  districts  to  east  of 
it  still  higher  at  midnight  of  6th,  and  continued  to  rise  in  New  England,  the  Middle, 
South  Atlantic,  and  Gulf  States  on  the  7th.  The  extreme  southern  course  of  this  area  of 
high  barometer  produced  a  preponderance  of  southerly  winds  and  a  general  increase  of 
temperature  during  its  progress. 

No.  III. — Entered  the  United  States  in  Washington  Territory  on  the  6th,  and  on  the 
7th  reached  the  Missouri  Valley,  highest  pressure,  30.40  inches  at  Yankton.  This  tfrea 
of  increased  pressure  then  passed  northeastward  to  Nova  Scotia,  accompanied  by  a  fall  in 
temperature  of  fh)m  10  to  ^  degrees.  The  cold  wave  reached  the  Missouri  Valley  on  the 
6th;  on  the  7th  extended  over  the  Upper  Lake  region  and  the  Mississippi  Valley,  and 
passed  over  the  Lower  Lake  region  and  the  Middle  Atlantic  States  on  the  8th. 

No.  IV. — ^An  area  of  increased  pressure  entered  Texas  on  the  8th.  Barometer  highest 
in  this  State  on  the  9th;  at  Pittsburgh  midnight  of  the  10th;  on  the  Middle  Atlantic 
coast  on  the  11th,  and  remained  highest  in  the  Middle  and  South  AtUmtic  States  during 
the  13th.  The  temperature  fell  from  10°  to  16°  in  Texas  on  the  8th;  generally  in  the 
Middle  and  South  Atlantic  States  on  the  9th,  and  in  New  England,  tbe  Middle,  and 
South  Atlantic  States  on  the  10th. 

No.  V. — ^The  barometer  rose  0.15  inch  on  the  California  coast  during  the  night  of  the 
10th.  This  area  of  increased  pressure  passed  northeastward,  reaching  Nova  Sc<Sia  on  ihe 
14th.  The  pressure  was  highest  in  Colorado  on  the  13th;  at  Cairo  on  the  morning  <^ 
the  14th;  extended  to  the  South  Atlantic  States  during  the  day,  and  there  remained 
highest  during  the  15th.  The  following  are  the  changes  in  temperature  during  the  pas- 
sage of  this  area:  11th,  decided  fall  in  California,  Nevada,  and  Utah.  Cold  wave  reached 
the  Mississippi  Valley  on  the  12th;  extended  over  Lower  Lake  region,  Ohio  Valley,  and 
Tennessee  on  the  13th,  and  to  New  England  and  the  Middle  Atlantic  States  on  the  14th. 

No.  VI. — Increase  of  pressure  first  felt  in  Montana  on  the  15th;  passed  to  the  east  and 
reached  the  Atlantic  coast  on  the  18th.  At  midnight  of  the  15th  the  temperature  had 
fallen  in  the  Extreme  Northwest  and  Montana  fix>m  10°  to  40°  in  last  twenty-four  hours. 
This  cold  wave  covered  the  Upper  Mississippi  and  Missouri  Valleys  and  the  Lake  region 
on  the  16th,  and  had  reached  New  England  and  the  Middle  and  South  Atlantic  States 
on  the  17th,  where  the  fidl  continued  during  the  18th. 

No.  VII. — Passed  fh>m  the  Pacific  coast  and  was  central  near  Yankton  on  the  momii^ 
of  the  19th;  barometer  at  this  station  30.56.  Morning  of  the  20th  highest  in  Manitoba. 
The  area  of  increased  pressure  passed  thence  eastward  to  the  Atlantic  coast.     At  mid- 
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night  of  the  16ih  the  temperatoie  had  fallen  fix)m  10^  to  20°  in  the  Miasoori  Vallej,  and 
during  the  next  day  the  cold  wove  extended  over  the  Mississippi  Valley,  Kansas,  and 
Indian  Territory.  Aitexnoon  of  the  19th  the  temperature  at  Fort  Gibson,  10°,  a  &11  of 
55°  in  twenty-four  hours.  20th,  fall  of  ficotti  10°  to  35°  in  Texas,  and  6°  to  17°  in  the 
Lake  region. 

No.  VIII. — ^This  jiiea  moTed  from  the  coast  of  California  to  Texas,  where  it  was  cen- 
tral on  the  morning  of  the  2l6t.  Morning  of  22d  highest  in  Arkansas  and  Missouri.  23d, 
extended  from  Saint  Paul  to  Leay  enworth.  24th,  an  area  of  30. 50  inches  ooTered  the  Lake 
r^on,  Tennessee,  and  the  Ohio  Valley.  25th,  highest  at  Pittsbuigh.  26th,  highest 
over  Virginia,  North  and  South  Carolina;  pressure  decreased  during  the  day.  Morning 
of  the  27th,  highest  barometer  30. 30  at  Baltimore.  Morning  of  the  28th,  an  area  of  30. 40 
extended  oyer  New  England  and  the  Canadian  maritime  provinces.  The  following 
changes  in  temperature  were  noted  during  the  passage  of  this  area:  Morning  of  the  21st, 
fall  of  13°  to  30°  in  Texas;  10°  to  20°  in  the  East  Gulf  States  and  Tennessee  and  in  the 
Mississippi  and  Missouri  Valleys.  Morning  of  the  22d  cold  wave  covered  all  stations 
east  of  the  Mississippi;  Pittsbuigh,  25°,  a  Ml  of  32°;  Charlotte,  N.  C,  37°,  a  fall  of  25°. 
In  the  South  Atlantic  States  the  temperature  cdUtinued  to  &11  during  the  23d  and  24th. 

Areas  of  low  barofneter, — Eleven  areas  of  barometric  minima  appeared  within  the  limits 
of  the  Signal  Service  .weather  maps  during  the  month  of  February,  1682,  all  of  which 
merit  description. 

No.  I. — Passed  f^m  Lake  Superior  to  the  Saint  Lawrence  Valley  on  the  1st,  causing 
hig^  SW.  winds  in  the  Lower  Lake  region. 

No.  II. — Followed  immediately  after  No.  I;  was  central  north  of  Lake  Superior  on  the 
morning  of  the  2d  and  passed  to  the  eastward  aooompanied  by  very  little  precipitation. 
Southwest  winds  prevailed  during  the  day  in  New  England,  the  Middle  Atlantic  States, 
and  Lower  Laker^on  and  had  generally  veered  to  NW.  by  morning  of  the  3d.  Veloci- 
ties of  28  to  34  miles  were  reco^ed  in  the  Lower  Lake  region  and  from  26  to  35  on  the 
New  England  coast.  The  following  reports,  fhmished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicates  the  presence  of  this  storm  during 
its  passage  eastward  over  the  ocean:  Steamship  Vaderland,  5th,  in  47°  47^  N.,  38°  02^ 
W.,  29.33,  a  fkll  of  0.67  inch,  W.  to  NE.,  heavy  gale  with  high  sea  and  rain;  6th,  in 
47°  10^  N.,  42°  05^  W.,  29.08,  W.  to  WSW.,  strong  gales,  heavy  sea,  thunder  and  light- 
ning; 7th,  in  46°  21'  N.,  44°  38'  W.,  29.27,  WSW.  to  WNW.,  heavy  gale  with  tremen- 
dous sea.  Steamship  Arizona,  4th,  in  43°  58'  N.,  54°  20^  W.,  variable  to  NW.,  strong 
breeze,  overcast  and  high  head  sea;  5th,  in  42°  lO'  N.,  62°  24'  W.,  NW.  to  SW.,  strong 
gale  increasing  to  hurricane,  dangerous  sea;  6th,  in  41°  22'  N.,  63°  25'  W.,  W.,  strong 
gale  with  high  head  sea.  Steamship  City  of  Brussels,  4th,  in  42°  44'  N.,  53°  54'  W., 
SSW.  to  NW.,  strong  breeze  to  fresh  gale;  5th,  in  41°  59'  N.,  60°  22'  W.,  fresh  to  strong 
gale,  heavy  snow;  6th,  in  41°  33'  N.,  61°  40'  W.,  SSE.  to  SW.  and  W.,  hurricane  for 
twelve  hours,  followed  by  heavy  gale  from  W.;  7th,  in  41°  02'  N.,  66°  18'  W.,  NW., 
strong  breeze,  very  heavy  squalls,  high  sea,  followed  on  the  8th  by  fine  weather.  Steam- 
ship W.  A.  Scholten,  4th,  in  43°  32'  N.,  53°  14'  W.,  .29.38,  a  fhll  of  0.74  inch  in  past 
twenty-four  hours,  NW.,  force  8,  high  sea;'5th,  in  42°  37'  N.,  67°  24'  W.,  29.71,  ESE., 
force  4,  veiy  high  sea;  6th,  in  41°  57'  N.,  58°  47'  W.,  29.42,  NW.,  force  10,  very  high 
sea,  stormy;  7th,  in  41°  09'  N.,  61°  W.,  30.20,  NW.,  force  8,  very  high  sea,  stormy. 
Steamship  P.  Caland,  9th,  in  49°  44'  N.,  22°  38'  W.,  29.00,  a  &U  of  0.94  inch,  WSW., 
force  6.  Ocean  data  from  other  sources  as  follows:  Steamship  Athos,  3d,  11  p.  m.,  in 
37°  N.,  74°  W.,  violent  storm  fh>m  NE.,  barometer  30.40;  wind  gradually  incresfled 
and  hauled  to  E.  with  rapidly  fUling  barometer,  accompanied  by  torrents  of 
rain«  4th,  barometer  29.65,  wind  shifted  to  SE.,  blowing  a  heavy  gale,  with 
high  sea  and  much  rain;  nocm,  wind  suddenly  shifted  to  WSW.  with  increased 
violence,  hard  squalls  and  raui;  2  p.  m.,  wind  backed  to  S.  and  at  8  p.  m.  shifted 
to  W.,  still  very  violent,  with  heavy  rain  and  terrific  sea;  6  p.  m.,  gale  increased  to 
hurricane  and  settled  down  from  W.  with  clearing  weather,  barometer  29.18.  5th,  3a. 
m.,  in  34°  N.,  74°  W.,  gale  continued  as  hard  as  ever  with  tremendous  high  sea,  barom- 
eter rising  gently  and  at  midnight  reached  30.30,  with  fine,  clear  weather.  Steamship 
Belgenland,  4th,  in  40°  23'  N.,  73°  13'  W.,  violent  gale  accompanied  with  heavy  snow 
and  rapidly  &lling  barometer,  wind  started  at  NE.  shifting  to  N.  and  NW.,  blowing 
with  great  violence,  barometer  28.70  at  3  p.  m.  At  10  p.  m.  perfectly  calm,  when  sud- 
denly without  any  warning  gale  sprang  up  from  the  SW.  and  blew  violently  for  about 
two  hours,  when  it  again  lifted  to  NW.  and  blew  a  heavy  gale,  sea  very  high,  barom- 
eter steadily  rising.  Steamship  Muriel,  4th,  off  Highlands,  New  Jersey  coast,  heavy 
E.  wind  with  threatening  weather  and  snow;  gale  steadily  increased  and  during  the 
night  became  a  most  violent  storm,  accompanied  with  heavy  snow.  Barometer  fell 
steadily,  and  on  morning  of  the  5th  reached  29.05.  when  wind  suddenly  shifted  to  NW. 
and  WNW.,  followed  by  clearing  weather. 

Nos.  Ill  and  IV. — ^The  morning  map  of  the  3d  showed  No.  Ill  central  in  Manitoba 
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and  No.  IV  near  Galveston.  The  northern  storm  prodnoed  bat  slight  changes  and  lost 
its  identity  on  the  afternoon  of  the  4th;  at  this  time  No.  IV  ^as  central  near  Kortblk, 
Vo.  Barometer  at  that  station  29.31  inches,  a  iall  of  0.81  inch  in  last  twenty-foor  houis. 
The  following  are  the  weather  conditions  noted  daring  the  passage  o€  this  storm:  In  the 
West  Gulf  States  heavy  rains  on  the  2d  and  3d,  generally  clear  at  midnight  of  3d,  with 
wind  NW. ;  East  Gulf  States,  heavy  rains  3d  and  4th,  clear,  with  NW.  winds  at  mid- 
night of  4th^  South  Atlantic  States,  rain  on  4th;  Middle  Atlantic  States,  NE.  winds 
and  heavy  snow  on  4th,  clearing  and  winds  westerly  on  5th;  New  England,  snow  on  4th 
and  5th.  The  following  velocities  were  recorded:  Galveston,  NW.  40;  Indianola,  NW. 
51;  Pensacola,  SW.  36;  Cedar  Keys,  W.  36;  from  30  to  42  on  the  South  Atlantic  coast; 
60  miles  at  Cape  Hatteras  and  Cape  May;  64  miles  at  New  Shoreham  and  28  to  40  miles 
on  the  New  England  coast.  The  following  ship's  report  probably  indicates  the  presence 
of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship  Iberian,  6th,  in  47^ 
30^  N.,  43''  38^  W.,  29.15,  wind  unsteady  fromSW.  to  SE.  Barometer  continued  falling 
and  on  the  8th,  in  50*»  38'  N.,  30°  20^  W.,  wind  hauled  to  E.,  with  heavy  rain;  8  p.  m., 
wind  backed  to  SW.  with  increasing  force,  and  on  the  following  morning  blew  a  hurri- 
cane  for  about  three  hours,  when  it  moderated  with  fine,  dear  weather  by  noon. 

No.  y. — ^Was  central  on  the  morning  of  the  6th  near  Fargo.  Weather  generally  fair 
in  all  districts.  On  tbe  7th  it  rained  in  the  Lower  Lake  region,  Tennessee,  and  the  Ohio 
Valley,  and  snowed  in  the  northern  portion  of  New  fingland.  In  the  Middle  Atlantic 
States,  rain  fell  during  night  of  the  7th.  Velocities  of  28  to  32  miles  were  recorded  in 
the  Lake  region  and  &om  25  to  31  miles  on  the  New  England  coast  The  following  re- 
ports fhmished  through  the  cooperation  of  the  New  York  Herald  Weather  Service 
probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean; 
Steamship  Vaderland,  8th,  in  45«»  39'  N.,  47*  19^  W.,  29.74,  WNW.,  heavy  gale  with 
very  high  sea,  vessel  slowed,  shipping  heavy  water;  9th,  in  46°  N.,  51°  05'  W.,  29.51, 
SSE.  to  NW.,  moderate  gale,  changing  suddenly  to  complete  cyclone  with  terrible  sea, 
vessel  severely  damaged;  10th,  in  44° 07'  N.,  54°  53' W.,  29.47,  NW.  to  SE.,  heavy  gale, 
terrible  sea;  11th,  in  42°  51'  N.,  57°  32'  W.,  29.32,  SE.  to  NNE.,  terrific  gale,  ending 
in  a  complete  revolving  storm,  violent  sea;  12th,  in  42°30'N.,  59° 24'  ^.,  30.50,  NNE 
to  N.,  terrible  gale  with  tremendous  sea;  13th,  in  41°  34'  N.,  64°  10'  W.,  30.32,  N.  to 
WSW..  wind  and  weather  moderate,  sea  smooth.  Steamship  City  of  New  York,  9th,  in 
44°  22'  N.,  44°  45'  W.,  N.  to  S.,  strong  breeze  to  stronggale,  high  head  sea;  lOth,  in 43° 
41'  N.,  47°  29'  W.,  8.  to  NW.,  strong  gale  to  light  breeze,  very  high  head  sea.  Steam* 
ahip  Celtic,  8th,  in  43°  24'  N.,  53°  18'  W.,  WNW.,  strong  gale,  heavy  head  sea;  9th,  in 
42°  16'  N.,  58°  22' W.,  NNW.,  strong  gale,  high  head  sea;  lOth,  in  41°  10'  N.,  65°  13' 
W. ,  SW. ,  strong  breeze  with  rain.  Steamship  Catalonia,  8th,  in  45°  42'  N.,  53°  29'  W., 
WNW.  and  NW.,  strong  gale;  9th,  in  45°  27'  N.,  57°  45'  W.,  NW.,  heavy  gale,  hi^ 
sea.  Steamship  P.  Cahmd,  12th,  in  48°  49'  N.,  34°  37'  W.,  29.24,  a  &U  of  0.56  inch, 
WSW.,  force  9,  heavy  squalls  with  rain. 

No.  VI. — Tlus  area  appeared  central  near  Brownsville,  Tex.,  at  midnight  of  the  7th. 
It  rained  during  the  night  in  the.  Gulf  States.  General  and  heavy  rains  occurred  in  the 
South  Atlantic  States,  Tennessee,  and  the  Ohio  Valley  on  the  8th,  and  in  the  ^iiddle 
Atlantic  and  New  England  States  on  the  9th.  Velocities  noted:  26  to  32  miles  at  Gulf 
stations;  34  to  48  miles  on  South  Atlantic  coast  and  28  to  46  miles  <m  the  Middle  Atlan- 
tic and  New  England  coasts.  The  following  reports  fhmished  through  the  co-operation 
of  the  New  York  Herald  Weather  Service  probably  indicate  the  presence  of  this  storm 
during  its  passage  eastward  over  the  ocean:  Steamship  Abyssinia,  10th,  in  47°  29'  N., 
40°  06'  W.,  WNW.,  heavy  gale,  snow  and  hail  showers,  high  sea;  11th,  in  45°  59'  N., 
45°  40'  W.,  westerly,  fn»h  to  moderate  gale,  squalls  and  showers  of  rain  and  hail;  12th, 
in  44°  46'  N. ,  48°  50'  W. ,  W.  to  NNW. ,  strong  gale,  very  high  oonfVised  sea,  cold,  frosty 
weather.  Steamship  Gallia,  11  th,  in  43°  46'  N. ,  48°  53'  W. ,  S.  to  W. ,  fresh  gale  to  mod- 
erate breeze  and  head  sea;  12th,  in  42°  64'  N.,  52°  45'  W.,  W.  to  NW.,  stronggale  and 
high  confused  sea;  13th,  in  41°  55'  N.,  59°  20'  W.,  N.  to  NW.,  fresh  breeze  and  head 
sea.  Steamship  City  of  New  York,  11th-,  in  42°  38'  N.,  62°  25'  W.,  S.  to  W.,  light 
breeze  to  strong  gale,  very  high  head  sea;  12th,  in  42°  16'  N.,  56  W.,  W.  by  S.  to  NW., 
strong  gale  and  high  confVised  sea.  Steamship  Catalonia,  10th,  in  44°  33'  N.,  62°  45' 
W.,  wind  shifted  fh)m  NW,  to  WSW.  and  £.,  stronggale,  heavy  snow,  stopped  engines, 
ship  drifting.  Steamship  Republic,  10th,  in  40°  37'  N.,  68°  16'  W.,  29.26,  W.  by  S., 
force  2,  drizzling  rain;  11th,  in  41°  13'  N.,  61°  01'  W.,  29.82,  NW.,  force  7,  overcast^ 
snow  and  hail;  12th,  in  41°  42'  N.,  53°  14'  W.,  30.31,  NNW.,  force  6, cloudy,  snowanl 
hail. 

No.  VII. — ^Was  central  near  Bismarck  on  the  afternoon  of  the  10th,  having  moved 
fh>m  Washington  Territory  in  past  twenty-four  hours.  Rain  fell  in  the  Upper  Missis- 
sippi Valley  on  the  11th,  and  in  Texas  during  the  night  of  the  same  day.  General  rains 
occurred  in  the  Lower  Lake  region,  Tennessee,  and  the  Ohio  Valley  and  the  East  Galf 
States  on  the  12th  and  13th.    In  the  New  England  and  Middle  Atlantic  States  on  the 
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13th  nnd  in  the  Sonth  AtlantiG  and  East  Gnlf  States  on  the  14th.  The  foUowingreports 
famished  through  the  co-operation  of  the  New  York  Herald  Weather  Service  prohably 
indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steam- 
ship Abyssinia,  14th,  in  42*»  42'  N.,  60°  13'  W.,  WSW.,  fresh  gale,  heavy  rain  and  high 
head  sea;  15th,  in  41''  06'  N.,  65*^  53'  W.,  westerly,  moderate  to  light  winds,  fine 
weather  and  moderate  sea.  Steamship  Zeeland,  14th,  in  47^  33'  N.,  39°  13'  AV.,  30.02, 
a  rise  of  0.28  inch  in  past  twenty-four  hours,  WNW.  to  NW.,  strong  breeze  with  heavy 
squalls,  high  head  sea,  clear;  16th,  in  46**  51'  N.,  43*  17'  W.,  29.90,  W.  to  WSW.  and 
NW..  strong,  fresh  breeze,  sea  moderating,  by  noon  light  rain;  16th,  in  46*  N.,  49°  11' 
W. ,  29. 88,  N.  and  NE. ,  moderate  to  fresh  breeze,  light  snow  squalls  at  intervals.  Ocean 
data  from  other  sources  as  follows:  Steamship  Mississippi,  0th,  in  48*  17<  N.,  123*  55' 
W.,  near  entrance  to  Straits  of  Juan  de  Fuca,  took  heavy  gale  commencing  at  N£.  with 
heavy  snow.  Wind  backed  gradually  around  to  WNW. ,  when  it  moderated  and  cleared. 
Shortly  after  barometer  fell  rapidly  to  28.90,  remaining  steady  xtntH  about  noon,  when 
it  commenced  rising  and  at  3  p.  m.  stood  at  29.65,  where  it  remained  steady  for  twenty- 
four  hours.  Sea  from  SSE.,  high  and  confrised;  wind  throughout  the  storm  between 
WNW.  and  NE.  Course,  a  little  north  of  west  out  of  the  straits;  when  south  of  en- 
trance about  20  miles  gale  moderated.  Barometer  continued  falling  until  course  was 
changed  to  S.,  when  it  remained  stationary  for  about  three  hours,  rising  thereafter  as  sud- 
denly as  it  fell. 

No.  VIII. — Central  in  southern  Wisconsin  at  midnight  of  the  15th;  moved  northeast 
to  the  Saint  Lawrence  Valley,  and  thence  southeast,  passing  off  the  coast  of  Maine. 
During  the  night  of  the  16th  rain  fell  in  the  Middle  Atlantic  States  and  the  Lower  Lake 
region,  and  snow  in  New  England  on  the  16th  and  during  the  night  of  the  same  day. 
High  winds  occurred  on  the  North  Atlantic  coast  after  the  passage  of  the  center..  The 
following  reports  furnished  through  fhe  co  operation  of  the  New  York  Herald  Weather 
Service  probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the 
ocean:  Steamship  Waesland,  18th,  in  46*  46' N.,  38*  52'  W.,  29.62,  a  fall  of  0.36  inch  in 
past  twentv-four  hours.  NE.  to  SE.,  i)artly  cloudy,  with  rain  during  latter  part  of  day; 
19th,  in  45*  05'  N.,  45*  42'  W.,  29.42,  SSW.,  overcast  and  smooth  sea;  20th,  in  43*  29' 
N.,  50*  40'  W.,  29.91,  NNW.,  strong,  overcast  with  snow  squalls.  Steamship  City  of 
Montreal,  17th,  in  42*  26'  N.,  60*  18'  W.,  W.  to  SSW.,  light  breeze,  clear;  18th,  in  41* 
06'  N.,  65*  35'  W.,  SW.  to  NW.  and  N.,  fresh  wind  to  fresh  gale,  heavy  rain,  changing 
to  snow,  heavy  beam  sea.  Steamship  Britannic,  16th,  in  44*  31'  N.,  47°  50'  W.,  W.  and 
N.,  fresh  breeze  and  overcast;  17th,  in  42*  53'  N.,  56*  26'  W.,  variable,  light  breeze  and 
fine;  18th,  in  41*  43'  N.,  63*  34'  W.,  29.89,  a  fall  of  0.91  inch  in  past  twenty-four  hours, 
S.  and  N.,  hard  gale  and  high  sea.  Steamship  Servia,  18th,  in  42*  50'  N.,  55*  36'  W., 
southcrlv,  moderate  breeze;  19th,  in  41*  23'  N.,  62*  08'  W.,  northerly,  strong  gale  and 
heavy  squalls.  Steamship  Zeeland,  17th,  in  44*  38'  N.,  54*  01'  W.,  29.80,  NW.  to  W. 
and  SW.,  light  breeze  and  dense  fog  throughout  the  whole  twenty-four  hours;  18th,  in 
43*  36'  N.,  57*  30'  W.,  29.74,  SW.  to  W.  and  NNW.,  fierce  gale,  tremendous  sea.  occsv- 
sional  snow  squalls;  19th,  in  42*  26'  N.,  59*  28'  W.,  29.88,  northerly  gale,  weather  and 
sea  moderating.  Steamship  Celtic,  17th,  in  40*  41' N.,  69*  46'  W.,  29.57,  SW.,  force 4, 
ioggy ;  IBth,  in  41*  04'  N.,  62*  40'  W.,  29.95,  NW.,  force  6,  cloudy;  19th,  in  41*  51'  N., 
55*  29'  W.,  29.75,  NW.,  force  6,  cloudy. 

No.  IX. — Was  central  in  Colorado  on  the  morning  of  the  18th.  Rain  fell  during  the 
day  in  the  Upper  Mississippi  Valley  and  Upper  Lake  region.  The  rain  area  moved  east- 
ward into  New  England  and  the  Lower  Lake  region  during  the  19th,  and  on  the  same 
day  heavy  and  general  rains  occurred  in  the  Ohio  Valley  and  Tennessee.  The  following 
reports  furnished  by  the  co-operation  of  the  New  York  Herald  Weather  Service  probably 
indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the  ocean:  Steam- 
ship Waesland,  21st,  in  42*  19'  N.,  57*  19'  W.,  29.93,  strong  easterly  winds,  overcast 
with  snow  squalls.  Steamship  Zeeland,  20th,  in  41*  20'  N.,  64*  07'  W.,  29.64,  a  fall  of 
0.24  inch  in  past  twenty-four  hours,  N.  to  SW.,  calm,  cloudy;  21st,  m  40*  47'  N.,  69* 
11'  W.,  29.70,  N.  to  ENE.  and  ESE.,  light  to  fiesh  breeze,  with  occasional  rain.  Steam- 
ship Wisconsin,  19th,  in  43*  39'  N.,  53*  54'  W.,  N.  to  W.,  heavy  gale  and  snow;  20th, 
in  42°  23'  N.,  59*  54'  W.,  N.  to  E.,  moderate  gale,  snow  and  heavy  head  sea;  21st,  in 
40*  48'  N.,  66*  18'  W.,  N.  to  SE.,  gales  and  snow.  Steamship  Assyrian  Monarch,  19th, 
in  41*  50'  N.,  63*  45'  W.,  N.,  heavy  gale  and  high  sea. 

No.  X. — Central  in  Texas  at  midnight  of  the  19th,  with  heavy  rains  in  West  Gulf 
States.  The  rain  of  the  19th.  in  Tennessee  and*  the  Ohio  Valley,  continued  during  the 
20th.  This  day  rain  fell  in  Lower  Lake  region  and  Middle  Atlantic  States,  and  snow 
in  the  Upper  Lake  region.  On  the  2lBt  it  rained  in  Tennessee  and  the  Middle  Atlantic 
States,  and  snow  fell  in  the  Ohio  Valley,  the  Lower  Lake  region,  and  in  New  England. 
Snow  continued  in  the  Lake  region  and  New  England  on  the  22d  and  23d,  the  weather 
generally  clearing  in  the  other  districts.  The  following  reports  fumidied  through  the 
co-operation  of  the  New  York  Herald  Weather  Ser>ice  probably  indicate  the  presence 
of  this  storm  during  its  passage  eastward  over  the  ocean:  Steamship  Waesland,  22d,in 
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41^'  35^  N.,  6Z9  W  W.,  29.14,  a  faU  of  0.79 inch  in  past  twaity-fbnr  hours,  £8£.,  port! 
doQdy,  changing  to  stormy  weather;  23d,  in  40**  44^  N.,  64°  64'  W.,  29.48,  W.,  heavy 
gale  with  high  head  sea,  ship  h^boring  heavUy;  24th,  in  40''  XV  N.',  Tl*"  01'  W.,  29.96 
N.,  moderating,  snow  sqnalls.  Steamship  Helvetia.  22d,  in  45°  38'  N.,  44°  48'  W.,  NE. 
strong  breeze  and  beam  sea;  23d,  in  42°  68'  N.,  50°  20'  W.,  variable  light  winds  and 
dondy;  24th,  in  42°  N.,  55°  10'  W.,  variable,  moderate  gale  and  snow  sqnalls;  26th,  in 
41°  03'  N.,  60°  67'  W.,  N.  to  NNE.,  moderate  gale  and  snow  squalls.  Steamship  The 
Queen,  22d,  in  40°  28'  N.,  69°  42'  W.,  SE.  to  WNW.,  heavy  head  sea  and  rain.  Steam- 
ship  Parihia,  24th,  in  46°  13'  N.,  42°  58'  W.,  8SW.  to  WSW.  and  SE,,  moderate  breeze, 
cloudy  with  rain  and  confused  sea.  Steamship  Zeehind,  22d,  in  40°  29'  N.,  73°  W., 
29.68,  a  tall  o/  0.12  inch  in  past  twentiy-four  hours,  SE.  to  W.  and  WNW.,  strong  breeze, 
rainy  and  misty.  Steamship  Baltic,  21st,  in  43°  03'  N.,  61°  15'  W.,  W.  and  NE.,  vari- 
able, cloudy,  confused  sea;  22d,  in  42°  16'  N.,  58°66' W.,  variable,  strong  winds,  squally, 
rough  sea;  23d,  in  41°  39'  N.,  62°  57'  W.,  NW.  and  N.,  strong  gale,  heavy  head  sea. 

No.  XI. — Moved  down  the  Missouri  Valley  on  the  27th;  on  the  morning  of  the  28th 
it  was  central  near  Little  Rock,  and  thence  moved  NE.  to  the  Lake  region.  Heavy  and 
general  rains  occurred  during  the  passage  of  this  storm  in  the  Mississippi  Valley,  Ten- 
nessee, and  the  Ohio  Valley,  the  East  Grulf  States,  the  Lake  region,  the  Middle  Atlantic 
and  New  Enscland  States. 

INTERNATIONAL  HETEOBOLOOT. 

International  Charts  Nos.  IV  and  V  accompany  the  present  Review  for  Pebmaiy,  1882. 
The  former  is  published  for  December,  1879,  and  continues  the  series  of  that  chart,  com- 
mence<l  in  January^  1877.  The  *  *  Beobachtungen  auf  dem  Nordatlantischen  Ocean, '  *  for 
December,  1879,  kmdly  fhmished  this  office  through  the  courtesy  of  Prof  Dr.  G.  New- 
mayer,  director  of  the  German  Marine  Observatory,  has  been  used  in  the  preparation  of 
«the  present  chart  Chart  No.  V  is  prepared  for  the  month  of  March,  1880,  and  con- 
tinues the  series  of  this  chart^  commenc^  in  November,  1877. 

Oiori  No,  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of 
the  wind  at  7.35  a.  m.  Washington,  or  0.43  p.  m.  Greenwich  mean  time,  for  the  month 
of  December,  1879,  over  the  Northern,  and  at  certain  isolated  stations  in  the  Southern 
Hemisphere.  The  pressure  is  generally  high,  even  over  British  India,  where  the  mean 
at  no  station  falls  below  29.92.  There  aje  two  areas  of  comparative  barometric  minima, 
one  embracing  Iceland  and  Greenland  and  the  other  occupying  northeastern  Russia  and 
northwestern  Siberia.  The  most  decided  of  the  abore  indicated  depressions  is  the  former, 
lowest  mean  reading  29.47,  at  Stykkisholm.  This  area  of  barometric  minima  probably 
resulted  from  the  translation  northward  of  one  of  the  November  depressions  (29.90)  cen- 
tral over  the  Azores  and  Madeira  Islands,  and  its  combination  with  a  slight  depresston 
(29.80)  central  that  month  over  Greenland.  There  are  five  principal  areas  of  high  press- 
ure for  the  month,  distributed  as  follows:  In  central  Mexico,  30.30;  in  Manitoba,  &.20; 
in  35°  N.,  70°  W.,  30.20;  in  western  Europe,  30.40;  in  southeastern  Siberia,  30.40.  The 
extreme  mean  pressures  for  the  month  are,  29.47  (lowest)  at  Stykkisholm  and  30.49 
(highest)  at  Nertschinsk.  The  extreme  monthly  range  of  mean  pressure  for  the  monti^ 
is  1.02  inches,  which  is  0.52  inch  smaller  than  the  range  for  December,  1877,  and  0.18 
inch  smaller  than  the  range  for  the  same  month  in  1878.  The  following  extreme  monthly 
mean  temperatures  are  given  in  Fahrenheit's  scale:  Lowest:  York  Factory,  — 31°;  Fort 
Garry,  —18°;  Moose  Factory,  —-16°;  Nertschinsk,  —12°;  Fort  Buford,  --8°;  Bismarck, 
—6°;  Nikolaievsk,  —3°;  Yeniseisk,  1°;  Ekaterinburg,  3°;  Kasan,  8°;  Archangel,  10°; 
Godthaab,  14°;  Szathmar,  16°;  Bambeig  and  Haparanda,  17°;  Zurich,  19°.  HighoA: 
Mauritius,  80°;  Paramaribo,  79°;  Santiago,  Cape  Verde  Islands,  and  Fort  Napier,  78°; 
Poena  and  Bridgetown,  77°;  Fort  de  France,  Navassa,  and  Bombay,  76°;  Kingston,  Ja- 
maica, Santiago  de  Cuba,  and  San  Juan  de  Puerto  Rico,  74°;  Honolulu,  71°;  Tlacotal- 
pam,  70°.  The  prevailing  direction  of  the  winds  over  the  United  States  was  southwest^ 
erly  in  the  Atlantic  Coast  States,  except  westerly  in  New  England;  southerly  fiiom  the 
Gulf  coast,  northeastward  to  the  Lakes;  northwesterly  in  the  Lake  region,  Upper  Mis- 
sissippi, and  Lower  Missouri  Valleys,  Rocky  Mountain  Slopes  and  in  western  Texas; 
southerly  in  the  Northern  Pacific  Coast  region  and  variable  in  the  Middle  and  Southern 
Pacific  Coast  and  Plateau  regions.  In  Canada  and  the  maritime  provinces,  westerly. 
In  Central  Mexico,  variable.  Over  the  Atlantic  Ocean  from  the  American  6oast  east- 
ward to  40°  W.,  northeast,  and  northwest;  from  the  European  coast  westward  to  40° 
W.,  northeast,  southeast,  and  southwest.  In  Europe,  southwesterly  north  of  50°  N. 
and  west  of  30°  E. ;  south  of  that  parallel  and  in  Russia,  northeast  to  northwest.  In 
Algiers,  northerly.  In  Hindostan,  variable.  Along  the  Asiatic  coast  and  over  the  Japan 
Islands,  northeast  to  northwest.    Compared  with  December,  1877  and  1878,  the  tem- 

gsrature  over  the  United  States  is  considerably  lower  in  the  Pacific  Coast  States,  the 
ocky  Mountain  regions,  in  the  Upper  ^lissLssippi  and  Lower  Missouri  Valleys,  in  the 
Upper  Lake  region,  Saint  Lawrence  Valley,  and  in  the  Canadian  maritime  provinces,  the 
chxdge  ranging  Irom  3°  to  20°,  being  most  marked  in  the  vicinity  of  the  Upper  Lake 
region.    The  pressure  is  considerably  higher  on  the  Pacific  coast  south  of  Oregon,  also 
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in  the  northern  aectiona  of  the  country  and  in  Canada,  while  in  the  sontheastem  portion 
of  the  United  States  the  barometer  shows  hnt  little  choice.  Over  the  Atlantic  the 
preesare  is  considerably  higher  south  of  50^  N.  and  west  of  40°  W.  In  the  region  of  the 
Azores  and  Madeira  Islands  there  is  a  &11  of  about  0.10  inch.  The  greatest  change  oc- 
curs north  of  50°  N.,  where  there  is  a  decrease  of  0.05  to  0.20  inch.  The  change 
in  temperature  is  very  small  OKoept  north  of  50°  N.,  where,  west  of  35°  W.,  there  is  a 
decided  fall,  and  to  the  eastward  a  considerable  rise.  In  the  various  countries  of  Europe 
and  Asia,  the  following  change  occur:  British  Isles,  temperature  slightly  lower  and 
the  pressure  from  0.11  to  0.50  inch  higher.  Denmark,  temperature  ijx>m  3°  to  5° 
lower,  and  pressure  from  0.40  to  0.50  inch  higher.  Norway,  temperature  normal  and 
the  pressure  from  0.01  to  0.20  inch  higher.  Sweden,  temperature  fix)m  1°  to  3°  lower 
and  the  pressure  from  0.07  to  0.27  indi  higher.  France,  temperature  frt)m  3°  to  10° 
lower  and  the  pressure  from  0.20  to  0.40  inch  higher.  Geimany,  temperature  from  4° 
to  16°  lower  and  the  pressure  from  0.25  to  0.55  in&  higher.  Austria,  temperature  from 
10°  to  17°  lower  and  the  pressure  from  0.30  to  0.45  inch  higher.  Algeria,  temperature 
from  0°.5  to  2°  lower  and  the  pressure  from  0.15  to  0.25  inch  higher.  Italy,  tempecfr- 
ture  frt>m  2°  to  5°  lower  and  the  pressure  from  0.20  to  0.35  inch  h^her.  Portugal,  tem- 
perature from  6°  to  9°  lower  and  the  pressure  frt>m  0.09  to  0.12  inch  higher.  Spain, 
temperature  slightly  lower  and  the  pressure  from  0.10  to  0.20  inch  higher.  Turkey, 
temperature  from  1°  to  3°  higher  and  pressure  from  0.08  to  0.24  inch  higher.  Russian 
Empire,  temperature  from  1°  to  3°  higher  and  pressure  from  0.05  to  0.50  inch  lower. 
British  India,  temperature  from  1°  to  3°  lower  and  the  pressure  from  0.01  to  0.05  inch 
lower.  The  accompanying  table  shows  the  deviations  in  temperature  and  barometer  at 
isolated  stations  for  the  month  of  December,  1879,  as  oomparod  with  the  means  of  the 
past  two  yeais: 

Oomparative  ihermomdric  and  barometric  means,  with  wrregponding  departures. 


Station. 


York  Factory 

Godthaab 

Stykkisholm 

Tromso 

Thorshavn 

Archangel 

EkaterinbuTs: 

Barnaul 

Yenisiesk 

Nikolaievsk,  on  the  Amoor. 

Zi-Ko-Wei.. 

Tokei 

P©kln 

Taahkend 

Nukufls. 

Beirut 

Mauritius 

Fort  Napier 

Paramaribo 

Funchal 

Ponta  Delgado. 

Angra 

Bridgetown 

Navaasa 

San  Jos6de  Costa  Rica. 

Mexico 

Melbourne 

Hobart  Town .' , 

San  Juan  de  Puerto  Rico...., 

Nassau , 

Havana , 

Astrakhan , 

Athens 

Lahore 

Tiflis, 


Laghouat 

Fort  de  Franco.... 

Lisbon 

Madrid 

Gagliari 

Sandwick  Manse.. 
Malto 


Mean  tempetature. 

• 

Mean  barometer. 

ber, 
78. 

1" 

9 

ber, 
78. 

1. 

• 

Decern 
1877-' 

r 

1 

P 

Decern 

1879 

I 
& 

o 

o 

O 

—  4.0 

—31.4 

—27.4 

29.90 

30.06 

+0.16 

23.7 

14.0 

—  9.7 

29.67 

20.48 

—0.19 

25.8 

33.3 

+  7.5 

29.68 

29.47 

—0.21 

29.5 

28.8 

—  0.7 
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Chart  No.  V, — ^This  chart  displays  the  tracings  of  the  piobaUie  courses  of  twenty- 
ieght  of  the  principal  stonn  areas  of  the  Northern  Hemisphere  for  the  month  of  March, 
1880.  The  approximate  paths  of  progressive  movement  are  based  upon  daily  simultar 
neous  International  observations  to  the  number  of  over  650,  besides  a  lai^  mass  of  irreg- 
ular data  which  reaches  this  office  in  various  ways,  ftom  the  logs  of  vessels  of  the  mer- 
chant marine  of  the  North  Atlantic  and  North  Padftc  Oceans.  Concerning  the  general 
distribution  of  the  paths  of  the  areas  of  barometric  minima,  the  ibllowing  is  given: 
Fifteen  areas  traversed  portions  of  the  United  States,  six  of  which  entered  that  country 
from  the  British  Possessions  and  four  from  the  Pacific  Ocean.  Twelve  of  these  storms 
reached  the  Atlantic  Ocean,  five  of  which  passed  eastward  beyond  the  30th  meridian 
west,  and  one  entered  southwestern  Europe  over  Spain.  Nine  areas  traversed  jmrtions 
of  northern  Europe  and  northwestern  Asia,  five  of  which  came  from  the  Atlantic  Ocean. 
Four  areas  passed  northeastward  in  the  vicinity  of  the  Japan  Islands.  Of  the  storms 
first  appearing  in  North  America,  the  following  brief  descriptions  are  given:  No.  I. — 
This  depression  appeared  off  the  coast  of  British  Columbia  on  the  1st,  accompanied  by 
r»iin  and  southerly  winds  in  the  North  Pacific  Coast  region.  During  the  day  the  area  of 
barometric  minima  moved  rapidly  southeastward  and  by  the  following  morning  was 
central  in  northern  Montana;  Virginia  City,  29.15,  a  Ml  of  0.23  inch,  SW.  fair.  3d, 
depression  central  in  the  northern  portion  of  the  Upi>er  Mississippi  Valley,  with  a  baro- 
metric trough  of  29.60  running  southeastward  from  Lake  Superior  to  western  Texas; 
Omaha,  29.43,  a  fall  of  0.52  inch,  8.  cloudy;  Saint  Paul,  29.44,  a  £ill  of  0.52  inch,  SE. 
threatening.  Dilring  the  day  the  northeastern  portion  of  the  depression  moved  rapidly 
eastward,  and  on  the  following  morning  was  central  in  the  Lower  Saint  Lawrence  Val- 
ley, accompanied  by  southerly  winds  and  light  to  heavy  rain  and  snow  in  the  Canadian 
maritime  provinces.  Chatham,  N.  B.,  29.59,  a  &ll  of  0.76  inch,  S.  cloudy;  Windsor, 
N.  S.,  29.59,  a  fall  of  0.77  inch,  SE.  raining;  Bathurst.  N.  B.,  29.61,  a  lall  of  0.74  inch, 
S.  snowing.  5th,  depression  central  south  of  Newfoundland,  followed  by  northerly 
winds  and  rising  barometer  in  the  maritime  provinces;  in  42°  N.,  60°  W.,  SSW.,and 
NN  W. ,  strong,  violent  rain  squalls ;  in  43°  29'  N. ,  49°  20°  W. ,  WNW. ,  fresh  gale,  high  sea. 
6th,  in  42°  36'  N.,  55°  04'  W.,  WNW.,  fresh  gales,  high  sea;  in  44°  45'  N.,  45°  03' 
W.,  S.  and  SW.,  heavy  gale,  with  rain  squalls;  in  45°  08'  N.,  48°  50'  W.,  strong  WNW. 
gale  hauling  to  NNW.;  in  43°  18'  N.,  48°  51'  W.,  29.27,  SW.,  force  7,  cloudy.  7th,  in 
48°  N.,  47°  W.,  strong  NW.  gales,  encountered  several  icebergs,  some  apparently  120 
feet  high;  in  43°  N.,  51°  W.,  W.  and  NW.,  strong  gale,  high  cross-sea;  in  45°  N.,  43° 
W.,  WNW.,  htovy  storm,  hail  and  rain  squalls;  in  48°  N.,  34°  W.,  WSW.,  strong  gale, 
in  48°  N.,  31°  W.,  NW  to  SE.,  fresh  gale  to  calm;  in  42°  51'  N.,  52°  49'  W.,  29.83; 
NW.,  force  7,  high  sea  and  cloudy.  8th,  depression  central  near  60°  N.,  40°  W  In  47^ 
N.,  36°  W.,  SSE.  to  NW.,  very  stormy,  with  rain  and  high  sea;  iu  46°  43'  N.,  39°  30' 
W.,  W.  hard  gale;  in  49°  22'  N-,  26°  01'  W.,  29.57,  SW.,  force  7,  veiy  high  sea  and 
cloudy.  9th,  in  48°  29'  N.,  31°  10'  W.,  29.27,  ENE.,  force  7,  high  sea  and  cloudv. 
10th,  in  49°  52'  N.,  29°  39'  W.,  S.  and  NW.,  heavy  gales,  very  high  sea;  in  48°  27'  N. 
31°  25'  W.,  NW.,  strong  gale,  high,  confused  sea;  in  46°  19'  N.,  38°  W.,  29.70,  NNW., 
force  4,  moderate  sea,  hailing.  Owing  to  lack  of  reports  the  further  course  of  this  de- 
pression could  not  be  indicated  upon  the  chart.  In  all  probability  it  did  not  pass  east- 
ward to  the  mainland  of  northern  Europe  because  of  the  high  pressures  prevailing  in 
that  region,  ranging  from  30.30  to  30.70,  highest  in  Norway.  Throughout  the  whole  of 
western  Europe  the  pressure  was  above  30.20.  No.  IV. — Rapidly  following  area  No.  I, 
this  depression  appeared  off  the  coast  of  British  Columbia  on  the  3d,  accompanied  by 
southerly  winds  and  rain  and  snow  in  the  North  Pacific  Coast  region.  Olympia,  29.40, 
a  fidl  of  0.23  inch,  S.,  light  snow.  4th,  depression  central  in  Lower  Missouri  Vallev. 
Dodge  City,  29.14,  a  fall  of  0.13  inch,  S.,  cloudy;  North  Platte,  29.23,  a  fall  of  0.06  inch, 
N.,  cloudy.  5th,  central  in  the  Lower  Lake  region.  Buffalo,  29.22,  a  fall  of  0.42  inch, 
SW.,  clear.  Kingston,  Ontario,  29.21,  a  fall  of  0.54  inch,  NE.,  cloudy;  Norwood,  On- 
tario, 29.20,  a  full  of  0.33  inch,  NE.,  gloomy.  The  following  day  this  depression  com- 
.  bined  with  area  No.  I,  then  central  over  the  ocean  southeast  of  Nova  Scotia.  No.  VI.— 
Probably  central  in  British  Columbia  on  the  4th;  this  depression  passed  rapidly  south- 
eastward over  the  Saskatchewan  Valley  and  by  the  morning  of  the  6th  was  central  in 
eastern  Dakota,  inclosed  by  the  isobar  of  29.80.  7th,  depression  central  north  of  Lake 
Superior,  with  diminished  energy,  and  during  the  day  passed  eastward  to  the  Lower 
Saint  Lawrence  Valley,  becoming  central  on  the  following  morning  over  the  Gulf. 
During  the  8th  the  depression  disappeared  to  the  eastward  over  Newfoundland,  possibly 
combining  with  No.  I.  No.  VIII. — ^This  depression  first  appeared  in  the  Rio  Grande 
Valley  on  the  6th,  and  with  slight  energy  but  rapid  movement  the  area  passed  north- 
eastward over  the  northern  portion  of  the  Western  Gulf  States,  through  Tennessee  and 
southern  Virginia,  reaching  the  Atlantic  Ocean  during  the  afternoon  of  the  7th,  d»ap- 
pearing  thereafter  in  a  high-pressure  area,  30.30.  No.  IX. — Probably  central  in  the 
Saskatchewan  Valley  on  the  7th,  the  depression  moved  southward  to  the  Middle  Plateau, 
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irheTC  it  was  central  on  the  8tli.    9th,  depression  central  in  sonthem  California,  passing 
tiience  east-southeast  through  Arizona  and  New  Mexico  to  the  Rio  Grande  Valley,  where 
it  was  central  on  the  11th.    During  this  day  and  the  following  the  depression  pursued  a 
vety  irregular  course,  disappearing  on  the  13th  in  a  high-pressure  area  over  the  eastern 
portion  of  the  Gulf  of  Mexico.    No.  X. — ^This  depression  appeared  in  the  Rio  Grande 
VaUey  on  the  8th,  and  during  the  day  passed  northeastward  over  the  western  portion  of 
the  Gulf  and  thence  across  the  central  portion  of  the  Eastern  Gulf  States,  reaching  the 
south  Atlantic  coast  on  the  9th.    During  the  day  the  center  passed  eastward  off  the 
coast,  and  by  the  following  morning  was  central  over  the  ocean  in  about  40°  N.,  60°  W. 
In  39°  31''  N.,  60°  34^  W.,  29.13,  W.,  force  6,  12  hours  heavy  rain,  heavy  8E.  to  W. 
sea.     11th,  in  48°  32'  N.,  38°  16'  W.,  29.72,  ESE.,  foroe  6,  cloudy;  in  45°  N.,  42°  55' 
W.,  29.04,  SW.,tbrce  9,  very  heavy  sea,  cloudy;  in  48°  N.,  35°  W.,  NW.  and  S.,  heavy 
gales;  in  47°  17'  N.,  37°  20'  W.,  variable  winds,  heavy  gales,  with  dangerous  sea;  in  45° 
N.,  42°  55'  W.,  29.30,  SW.,  force  11,  heavy  gale,  with  rain  squalls;  in  44°  N.,  25°  W., 
very  heavy  SE.  gales;  in  43°  51'  N.,  47°  29'  W.,  SSE.  to  NW.,  heavy  gales  and  danger- 
ous sea;  in  42°  N.,  53°  W.,  S£.  to  8W.  and  NW.,  stormy,  high,  confbsed  sea;  in  43°  32' 
N.,  47°  20'  W.,  SE.,  W.  and  SW.,  fresh  to  whole  gale,  with  squalls  of  rain;  in  46°  30' 
N.,  47°  40'  W.,  passed  huge  icebergs  from  40  to  50  feet  high.     12th,  in  39°  10'  N.,  31° 
55'  W.,  29.89,  WSW.,  foree  7,  cloudy;  in  36°  10'  N.,  32°  15'  W.,  30.02,  W.,  force  5,  con- 
iVised  sea;  in  60°  39'  N.,  33°  17'  W.,  29.35,  SSE.,  force  2,  drizzling  rain;  in  44°  11'  N., 
44°  06'  W.,  29.46,  NNW.,  force  7,  very  heavy  sea;  in  43°  N.,  52°  W.,  WNW.,  whole 
gale;  in  43°  N.,  50°  W.,  NW.,  heavy  gale;  in  47°  N.,  40°  W.,  S.  and  W.,  fierce  gale,  tre- 
mendons  sea,  with  heavy  rain  squalls;  in  46°  32'  N.,  40°  19'  W.,  W.  and  NW.,  heavy 
gale,  dangerous  sea;  in  50°  39'  N.,  33°  17'  W.,  29.20,  SE.  by  8.,  strong  gale,  with  rain 
squalls.     13th,  a.  m.,  in  47°  85'  N.,  27°  42'  W.,  SW.,  strong  gale,  increasing  to  nearly  a 
hurricane;  3  p.  m.,  terrific  squall  from  the  W.,  the  gale  from  the  8.  not  ceasing  until 
the  squall  was  upon  the  vessel  without  any  warning  whatever;  hurricane  from  the  SW. 
continued  for  about  one  hour  with  a  tremendous  sea,  completely  engulfing  the  ship;  7 
p.  m.,  hurricane  frtjm  SW.  slightly  diminished  in  force,  which  continued  to  wane  until 
a  moderate  westerly  gale  was  reached  at  4.30  a.  m.  of  14th.    In  52°  17'  N.,  27°  14'  W., 
29.21,  violent  SE.  by  E.,  gale;  in  45°  SO'  N.,  43°  26'  W.,  NW.,  strong  gales,  violent 
squalls;  in  49°  N.,  41°  W.,  SW.,  strong  gale,  high  sea,  heavy  rain  squalls;  in  45°  N., 
44°  W.,  NW..  flesce  gale,  tremendous  sea,  with  rain  squalls;  in  44°  N.,  43°  W.,  NW., 
very  heavy  gale;  in  41°  47'  N.,  28°  30'  W.,  29.53,  SW.,  force  9,  hail-storm;  in  36°  15' 
N.,  35°  45'  W.,  29.96,  WNW.,  foroe  7,  showery;  in  50°  47'  N.,  21°  15'  W.,  29.81,  WSW., 
fore©  5,  heavy  rain  for  one  hour;  in  42°  58'  N.,  42°  67'  W.,  29.76,  WNW.,  foroe  6, 
cloudy.     14th,  in  36°  05'  N.,  39°  05'  W.,  30.04,  W.,  fore©  6,  showery;  in  43°  24'  N!, 
25°  20'  W.,  29.83,  SW.,  force  5,  cloudy;  in  53°  46'  N.,  20°  38'  W.,  29.71,  ESE,  force  5, 
&ir;  in  49°  49'  N.,  26°  55'  W.,  29.37,  WSW.,  force  6,  heavy  rain  for  two  hours;  in  44* 
26'  N.,  37°  01'  W,  29.58,  WNW.,  force  6,  cloudy;  in  42°  28'  N.,  49°  31'  W.,  29.97, 
NNW.,  force  7,  very  heavy  westerly  sea,  cloudy;  in  50°  N.,  25°  W.,  WSW.,  strong  gale, 
high  sea;  in  48°  50^  N.,  25°  45'  W.,  29.42,  WSW.,  force  6,  tremendous  sea,  violent 
squalls  of  haU  and  snow;  in  44°  30'  N.,  46°  10'  W.,  NW.,  fierce  gale,  high  sea;  in  48° 
N^  36°  W.,  NW.,  strong  gale  and  high  sea,  heavy  squalls  of  hail  and  snow;  in  43°  N., 
47°  W.,  NW.,  fierce  gale,  tremendous  sea,  snow  squalls;  in  42°  N.,  45°  W.,  NW.,  very 
heavy  gale.     15th,  in  47°  N.;  40°  W.,  NW.  and  W.,  severe  gales,  high  sea,  violent 
squalls  of  snow  and  hail;  in  43°  37'  N.,  48°  08'  W.,  icebergs;  in  45°  N.,  53°  W.,  large 
fields  of  slab  ice;  in  45°  27'  N.,  22°  12'  W.,  29.63,  SW.,  force  5,  showery;  in  36°  N.,  42° 
65'  W.,   30.10,  WSW.,  force  2,  overcast;  in  45°  37'  N.,  31°  14'  W.,  29.62,  NW.,  force  3, 
cloudy;  in  48°  17'  N.,  32°  27'  W.,  29.66,  W.,  force  4,  hall  and  snow  squalls.     16th,  in 
46°  SC  N.,  19°  10'  W.,  29.64,  SW.,  force  6,  showery;  in  49°  23'  N.,  13°  36'  W.,  29.55, 
WSW.,  4,  moderate  westerly  sea;  in  49°  N.,  20°  W.,  SR  to  NW.,  stormy,  with  squalls 
of  rain.     During  this  day  and  the  following  the  depression  filled  up  off  the  western 
coast  of  the  British  Isles  under  the  infiuenoe  of  a  high-pressure  area,  30.20  to  30.40, 
prevailing  over  those  islands.    No.  XI. — ^This  depression  developed  in  western  Dakota 
on  the  8th  as  secondary  area  to  No.  IX.     On  the  morning  of  the  9th  was  central  in  the 
northern  portion  of  the  Upper  Lake  region,  inclosed  by  me  isobar  of  29.80.     10th,  cen- 
tral in  the  Lower  Saint  Lawrence  Valley  with  diminished  energy.    During  the  day  the 
depression  passed  eastward  over  the  Canadian  maritime  provinces  and  on  the  following 
morning  combined  with  area  of  No.  X,  then  central  southeast  of  Newfoundland.     No. 
XIII. — ^This  depression  developed  during  the  13th  in  the  Lower  Missouri  Valley,  and  on 
the  following  morning  was  central  in  the  Province  of  Ontario  as  an  area  of  veiy  slight 
energy,  inclosed  by  the  isobar  of  30.00.    During  the  day  the  depression  passed  rapidly 
southeastward  over  the  Lower  Lake  region,  disappearing  off  the  New  England  coast,  and 
by  the  morning  of  the  15th  became  central  in  about  40°  N.,  55°  W. ;  in  44°  26'  N.,  52° 
5S'  W.,  29.96,  NW.,  foroe  6;  in  42°  04'  N.,  53°  40'  W.,  29.36,  NE.,  force  6.     16th,  in 
44°  28'  N.,  46°  20°  W.,  NW.  gale,  high  sea,  with  violent  squalls;  in  46°  30'  N.,  38° 
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08^  W.,  29.37,  NW.,  force  7,  hea^y  mow  and  hail  for  three  boon,  nth,  in  47®  11/  N., 
39*  ly  W.,  B.,  foioe  3,  heavy  sea;  in  48**  19^  N.,  18«  52'  W.,  29.23,  8:,  force  3,  heavy 
tain;  Anm,  Azotes,  29.56,  a  foil  of  0.16  inch,  W.,  light  rain;  in  37^  N., 
39*»  W.,  29.64,  8SW.,  force  3;  in  49*»  14'  N.,  15^  IS'  W.,  29.56,  SE.,  force  9, 
high  oonftued  sea;  in  45°  08'  N.,  43''  02'  W.,  29.77,  NNW.,  force  4,  rain  for  three  honre; 
in  48*»  N.,  29*»  W.,  BW.  to  NW.,  severe  gale,  high  sea;  in  50*  N.,  US''  W.,  SW.,  8E.,and 
8SW.,  haid  gale  with  sqnaUs  and  showers;  in  49''  N.,  29^  W.,  SW.,  and  8.,  strong gedea, 
finally  increased  to  heavy  gale  fitnn  the  W. ,  causing  severe  damage  to  vessel.  18th,  in 
50*  66'  N.,  11*  57'  W.,  29.89,  E8E.,  force  6,  misty;  in  48*  02'  N.,  24*  14'  W.,  WSW., 
force  2,  high  sea,  rainy  weather.  Daring  this  day  and  the  following  the  depression 
slowly  fill^  up  over  the  Bay  of  Biscay,  nnder  the  influence  of  high  pressures  extending 
thence  from  western  Europe.  No.  XVI. — ^This  depression  passed  northward  from  the 
Gulf  of  Mexico  during  the  latter  part  of  the  14th,  and  on  the  following  morning  was 
central  in  Louisiana,  inclosed  by  the  isobar  of  29.90.  During  this  day  and  the  following 
the  depression  passed  northeastward  over  Alabama,  Tennessee,  and  Virginia,  reaching  the 
Atlantic  coast  at  about  parallel  40*  N.,  on  the  afternoon  of  the  16th.  By  the  morning 
of  the  17th  the  depression  became  central  in  about  40*  N.,  60*  W.  In  41*  06'  N.,  63^ 
44'  W.,  29.54,  N.,  force  4,  cloudy.  18th,  in  53*  36'  N.,  49*  19'  W.,  29.20,  NNW.,  force 
7,  heavy  rain  for  two  hours;  in  35*  65'  N.,  64*  W.,  29.84,  NW.,  force  6,  very  hi^  sea, 
violent  squalls;  in  43*  N.,  45*  W.,  NW.,  strong  gale,  high  sea;  in  48*  N.,  34*  W.,  W. 
and  8.,  severe  gales  with  ftightfhlly  high  sea;  in  48*  N.,  33*  W.,  NW.,  strong  gale,  hig^ 
sea;  in  49*  N.,  31*  W.,  W.  and  NW.,  firesh  gale,  squalls,  showeis,  and  high  seas.  lOth, 
in  52*  32'  N.,  27*  05'  W.J  29.00,  8.,  foroe  6:  in  44*  11'  N.,  46*  28'  W.,  28.86,  NW., 
force  10,  tremendous  sea;  in  47*  N.,  38*  W.,  8.,  SE.,  and  NW.,  tremendous  gales  and 
very  high  sea;  in  48*  N..  36*  W.,  W.,  SSW.,  and  N.,  stroilg  gales,  squally,  showers,  and 
high  sea;  in  47*  N.,  37^  W.,  WSW.  to  NW.,  heavy  gale,  very  high  sea;  in  47*  4^  N., 
37^  30'  W.,  S.,  very  heavy  gale  and  tremendous  high  seas;  in  46*  57'  N.,  29*  44'  W., 
29.37,  WSW.,  foroe  6,  heavy  nun,  veiy  high  sea.  20tii,  in  54*  17'  N.,  19*  46'  W.,  29.79, 
S.,  force  6.  During  this  day  and  the  following  the  depression  filled  up  off  the  western 
coast  of  the  British  Isles;  the  pressure  at  land  stations  ranged  fiom  30.20  to  30.46.  No. 
XVII. — ^This  depression  entered  the  North  Pacific  Coast  region  on  the  16th,  and  passing 
then  southeastward  to  the  Middle  Plateau,  wasoentral  near  Salt  Lake  City  on  the  morn- 
ing of  the  17tb.  On  the  18th  the  depression  passed  eastward  fitnn  the  Lower  Missouri 
Vfiley,  and  by  the  following  morning  became  central  in  the  western  portion  of  the  Mid- 
dle Atlantic  States.  During  the  afternoon  the  center  passed  eastward  off  the  eooet>  ac- 
companied by  heavy  gales  and  high  seas  south  of  40*  N.  and  east  of  72*  W.  19th.  in  38* 
40'  N.,  65*  W.,  hurricane  ftom  NE.,  vessel  hove  on  beam  ends;  in  37*  N.,  66*  W..  hur- 
ricane firom  SE.  veering  to  NW.  and  lasting  twenty-four  hours;  in  about  39*  10'  ]n..  70^ 
16'  W.,  9.30  p.  m.,  terrific  hurricane  from  NW.,  lasting  one  hour,  vessel  hove  on  beam 
ends  and  finally  abandoned;  in  30*  N.,  61*  W.,  terrific  SE.  storm,  which  veered  around 
to  SW.  and  NW.,  barometer  29.31,  tremendous  sea  washing  away  ever3rthing  moveable 
on  deck;  in  34*  N.,  71*  W.,  strong  gale  fix>m  NW.  and  N.,  with  hail  and  snow  squalls; 
in  37*  N.,  69*  W.,  during  night,  violent  hurricane  from  WSW.,  scud  under  bare  poles 
for  three  hours,  decks  swept.  On  the  morning  of  the  20th  the  depression  became  cen- 
tral in  about  40*  N.,  60*  W.  In  36*  10'  N.,  61*  25'  W.,  29.36,  W.,  force  8,  misty;  in 
42*  07'  N.,  59*  67'  W.,  28.77,  NNW.,  force  9,  very  heavy  sea,  cloudy;  in  40*  01'  N.,  63* 
04'  W.,  28.53,  WNW.,  force  10,  moderate  rain,  tremendous  sea,  tenrific  storm;  in  41* 
N.,  64*  W.,  NE.  heavy  gale,  high  sea;  in  38*  N.,  63*  W.,  terrible  hurricane  ih>m  SR  to 
NW.,  lasting  eighteen  hours,  followed  by  a  heavy  sea,  washing  everything  off  deck;  in 
42*  07'  N.,  59*  57'  W.,  28.82,  NNW.,  force  11,  violent  gales  and  squalls;  in  40*  01'  N., 
63*  04'  W.,  28.53,  N.  by  W.,  force  12,  terrific  gales  and  squalls;  in  41*  N.,  60*  W.,  hur- 
ricane lasting  twenty-four  hours,  decks  swept  by  heavy  cross  seas;  in  about  34*  N.,  65^ 
W.,  terrific  hurricane  from  NW.,  lasting  thirty-six  hours,  everything  movable  on  decks 

47*N.,40*W.,  NW.,haid 
,  heavy  gale,  very  high  sea; 
storm;  in  38*  N.,  62*  W., 
tremendous  gale,  vessel  on  beam  ends,  and  three  men  washed  overboard;  in  37*  10'  N., 
58*  30'  W.,  hurricane  fhym  S.  to  NW.,  vessel  abandoned;  in  38*  N.,  62*  50'  W.,  9  a.  m., 
hurricane  from  ESE.  to  SSW.,  heavy  seas;  3  p.  m.,  gale  increasing;  midnight,  vessel 
complete  wreck.  21st,  in  43*  N..  60*  W.,  E.  and  NW.,  shifting  strong  winds,  heavy 
storm;  in  43*  N.,  48*  W.,  winds  shifting  from  S.  to  E.,  soon  increasing  to  a  heavy  gale, 
after  which  shifted  from  W.  to  NE. ;  in  42*  36'  N.,  41*  34'  W.,  severe  SW.  gale  carried 
away  masts,  swept  decks,  vessel  finally  abandoned;  in  40^  17'  N.,  46*  35'  W.,  severe 
gale  from  W.,  lasting  seventy-two  hours;  in  36*  26'  N.,  63*  40'  W.,  29.88,  WNW.,  force 
3,  showery;  in  40*  27'  N.,  65*  55'  W.,  29.79,  SE.,  force  2,  light  rain  for  three  houn;  in 
40*  47'  N.,  56*  26'  W.,  29.58,  N.,  foroe  7,  very  high  northerly  sea;  in  44*  59'  N.,  37*» 
62^  W.,  S.,  force  5,  heavy  rain,  very  high  sea.    22d,  in  44*  11'  N.,  40*  24'  W.,  29.46, 
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NNE.,  force  8,  heavy  rain,  veiy  Wgh  sea;  in  42°  W  N.,  50**  01^  W.,  29.46,  force  5,  snow 
sqnalls,  high  sea;  in  43*»  N.,  50®  W.,  N.,  strong  gale,  very  high  sea;  in  42«  30^  N.,  48<* 
W.,  passed  three  small  icebeigs;  in  43°  N.,  49°  36'  W.,  icebergs.  23d,  in  50°  16'  N., 
23°  43°  W.,  29.41,  8.,  force  6,  light  rain;  in  43°  23'  N.,  44°  32'  W.,  29.42,  WNW.,  force 
6,  heavy  rain  and  high  sea;  in  44°  36'  N.,  42°  15'  W.,  29.28,  NW.,  force  7,  sleet,  squally, 
very  high  sea;  in  43°  20'  N.,  49°  W.,  ifloe  ice  extending  north  and  south  as  &r  as  the  eye 
eould  reach;  in  43°  39'  N.,  47°  42'  W.,  icebergs,  some  30  feet  high.  24th,  in  48°  55' 
N.,  31°  16'  W.,  29'06,  E.,  force  2,  cloudy;  in  47°  02'  N.,  36°  01'  W.,  29.35,  WNW., 
force  6,  squally,  very  high  sea;  in  42°  39'  N.,  49°  22'  W.,  29.81,  NNW..  force  3,  snow 
squalls.  25th,  in  49°  N.,  28°  55'  W.,  WNW.,  force  6,  squally,  very  high  sea;  in  47° 
20'  N..  37°  16'  W.,  29.01,  WNW.,  force 4,  light  rain;  in  46°  N..  36°  W.,  NW.,  strong, 
veiy  high  sea,  ship  labored  heavily.  2eth,  in  50°  29'  N.,  20°  35'  W.,  29.60,  S.,  force  6, 
raining.  27th,  central  off  the  northern  coast  of  Spain;  in  46°  17'  N.,  7°  16'  W.,  29.84, 
NE.,  force  4,  drizzling;  Bilbao,  29.88,  a  fall  of  0.11  inch,  BE.,  fiur;  Santiago,  29.76,  a 
fill!  of  0.02  inch,  SE.,  cloudy;  Madrid,  29.84,  a  £ill  of  0.15  inch,  S£.,  cloudy.  During 
the  26th  and  27th,  rain,  with  SE.  to  SW.  winds,  prevailed  throughout  Spain.  28th,  de- 
pression central  in  southern  Spain,  lowest  barometer  at  Murcia,  29.72,  ESE.,  raining; 
Madrid,  29.93,  a  rise  of  0.09  inch,  NE.,  raining.  29th,  central  in  northeastern  Algeria; 
Biskra,  29.55,  a  fall  of  0.13  inch,  SE.,  force  5,  cloudy;  Tebessa,  29.63,  a  fall  of  0.17inch, 
S.,  force  7,  fair;  LaCalle,  29.60,  a  fall  of  0.17  inch,  NE.,  force  2,  threatening.  30th,  de- 
pression central  over  Sicily,  inclosed  by  the  isobar  of  29.60.  During  this  day  and  the 
following  disappeared  to  the  southward  over  the  Mediterranean.  No.  XX. — This  de- 
pression appeared  in  the  vicinity  of  Hudson's  Bay  on  the  18th,  and  by  the  following 
morning  was  central  south  of  York  Factory,  bso^meter  29.30,  a  fall  of  0.29  inch,  N.,  27 
miles  per  hour,  drifting  snow.  During  the  20th  the  depression  passed  rapidly  south- 
eastward over  Canada  and  northern  New  England,  accompanied  by  threatening  weather 
and  snow  in  the  former.  By  the  morning  of  the  21st  the  depression  became  central  over 
the  ocean  southwest  of  Nova  Scotia,  combining  thereafter  with  area  No.  XVII.  No. 
XXI. — Appealing  northwest  of  Manitoba  on  the  20th,  this  depression  possed  southeast- 
ward over  that  region  during  the  day.  2l8t,  central  north  of  Lake  Superior,  inclosed  by 
the  isobar  of  30.00;  lowest  barometer  at  Marquette,  29.94,  a  fall  of  0.16  inch,  W.,  cloudy. 
22d,  central  in  the  Lower  Saint  Lawrence  Valley,  inclosed  by  the  isobar  of  29.90.  Dur- 
ing the  day  the  depression  disappeared  to  the  eastward  over  the  Gulf  of  Saint  Lawrence. 
No.  XXII. — ^This  depression  appeared  in  Manitoba  on  the  22d;  Fort  Crsxry,  29.68,  a  fall 
of  0.35  inch,  SE.,  16  miles x^er  hour,  cloudy;  Pembina,  29.60,  a  fall  of  0.38  inch,  S.,  fair. 
23d,  depression  central  north  of  Lake  Huron,  Parry  Sound,  29.64,  a  fall  of  0.30  inch, 
SE.,  heavy  snow;  Alpena,  29.60,  a  foil  of  0.43  inch,  W.,  fair;  Rockliffe,  29.69,  a  fall  ot 
0.21  inch,  E.,  threatening.  24th,  depression  central  off  the  New  England  coast,  followed 
by  northwesterly  winds  and  snow  westward  to  the  Lake  region,  andnortheasterly  winds 
with  cloudy  and  threatening  weather  in  the  Canadian  maritime  provinces.  Portland, 
Me.,  29.45,  a  foil  of  0.46  inch,  W.,  fair;  Boston,  29.55,  a  fall  of  0.43  inch,  NW.,  fair; 
Eastport,  29.62,  a  fall  of  0.18  inch,  E.,  22  miles  per  hour,  cloudy;  Quebec,  29.74,  a  fall 
of  0.15  inch,  E.,  gale,  heavy  snow.  The  following  rejiorts  show  the  severity  of  the 
storm  over  the  ocean:  In  37°  15'  N.,  70°  50'  W.,  29.75,  NW.,  force  6,  overcast;  in  39° 
49'  N.,  72°  W.,  29.72,  NW.,  force  6;  in  39°  10'  N.,  67°  W.,  terrific  gale  ftom  NW.,  ac- 
companied by  heavy  rain  and  thunder  with  vivid  lightning,  heavy  cross  sea  sweeping 
decks;  off  Barnegat,  N.  J.,  severe  gale  from  S.,  lasting  twenty-four  hours;  40  miles  ESE. 
of  Cape  Cod,  violent  gale  from  WNW.,  ^vith  heavy  cross  sea;  in  37°  26'  N.,  61°  W., 
SW.  strong  gale,  with  heavy  squalls,  increasing  to  heavy  gale  with  high  cross  sea.  25th, 
in  33°  N.,  72°  W.,  violent  SW.  to  NW.  storm,  vessel  struck  by  lightning;  in  41°  N.,  67° 
W.,  SE.,  NW.,  and  N.,  strong  gales,  snow  squalls,  high  sea;  in  41°  40'  N.,  62°  W.,  vari- 
able, heavy  gales,  snow  squalls,  hard  frost,  very  high  sea;  in  45°  25'  N.,  49°  W.  (from 
Cardiff  to  New  York),  up  to  this  position  vessel  had  passed  through  180  miles  of  ice,  en- 
countered heavy  drift  ice,  and  over  100  icebergs;  in  37°  05'  N.,  66°  25'  W.,  29.76  W^, 
force  8,  squally;  off  Sandy  Hook,  30.21,  NW.,  forcje  4,  squally;  in  42°  02'  N.,  54°  52' 
W.,  29.34,  W.,  force  4,  very  high  sea,  rainy.  26th,  in  36°  28'  N.,  41°  24'  W.,  29.97, 
SW.,  force  6,  raining;  in  37°  N.,  62°  10'  W.,  29.84,  WNW.,  force  7,  very  high  sea,  hail- 
ing;  in  45°  28'  N.,  43°  23'  W.,  29.35,  SSW.,  force  4,  light  rain;  in  41°  34'  N.,  58°  23' 
W.,  29.47,  NW.,  fbrce  6,  very  high  sea,  rain  squalls;  in  43°  N.,  53°  W.,  westerly  gale, 
rain  sqnaUs;  in  39°  N.,  61°  W.,  fearftil  NW.  gale.  27th,  in  36°  34'  N.,  71°  30'  W\,  vio- 
lent southwest  gale,  lost  sails  and  boats;  in  37°N.,  47°  W.,  hurricane  from  SW.  to  NW., 
lasting  thirty-six  houiB,  barometer  fell  to  28.70,  decks  swept;  in  38°  54'  N.,  38°  35'  W., 
29.98,  SW.,  force  6,  drizzling;  in  37°  05'  N.,  57°  40'  W.,  30.03,  W.,  fbrce  7,  very  high 
sei,  cloudy;  in  43°  13'  N.,  49*  27'  W.,  29.51,  W.,  force  2,  light  lain;  in  40°  02'  N..  62° 
05'  W.,  29.98,  WNW.,  force  5,  snow  squalls,  28th,  depression  central  in  about  50°  N., 
40'  W.,  inclosed  by  the  isobar  of  29.80.  29th,  in  53°  N.,  27°  W.,  S.  to  W.  8tix)ng  gale; 
in  52°  59'  N.,  26°  35'  W.,  29.66,  NNW.,  force  3,  lair.    30th,  in  51°  49'  N.,  30°  43'  W., 
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29.45,  KW.y  force  6,  very  hesTj  sea,  fair  weather;  Stykkisholm,  Iceland,  39.01,  a  fall  of 
0.78  inch.  8£.,  force  9,  snowing.     3l8t,  depresBion  central  west  of  Iceland;  Stykldsholm, 
28.57,  a  fall  of  0.44  inch,  SE.,  force  2,  snowing;  Thorshavn,  29.03,  a  fall  of  0.65  inch, 
SE.,  force  9,  raining;  Godthaab,  29.71,  a  rise  of  0.11  inch,  NNW.,  force  4,  snowing. 
Throughout  the  northern  portion  of  the  British  Isles  the  pressure  fell  from  0.20  to  0.60 
inch,  and  the  winds  shifted  to  south  and  southeast,  with  velocities  ranging  firom  20  to  50 
miles  per  hour.    The  continuation  of  this  storm  will  appear  upon  Chart  No  V  for  April, 
1680.     No.  XXV. — ^This  depression  entered  the  coast  of  British  Columbia  on  the  S^Ui; 
in  40°  54'  N.,  123°  02'  W.,  29.58,  NW.,  force  6,  fair;  in  48*»  21'  N.,  124*»  04'  W.,  29.49, 
£SE.,  force  6,  threatening;  Olympia,  29.60,  a  fall  of  0.26  inch  W.,  cloudy.    25th,  de- 
pression central  in  the  Northern  Plateau;  Bois^City,  29.67,  NW.,  cloudy;  Winnemuoca, 
29.74,  a  foil  of  0.07  inch,  W.,  light  snow;  Salt  Lake  City,  29.70,  a  foil  of  0.18  inch,  SE., 
clear.    26th,  depression  central  in  the  southern  portion  of  the  Northern  Rocky  Mount- 
ain region.     Cheyenne,  29.46,  a  fall  of  0.34  inch,  W.,  clear;  North  Platte,  28.99,  a  fall 
of  0.51  inch,  6.,  hazy;  Dodge  aty,  29.09,  a  fall  of  0. 26  inch,  S.,  cloudy.     27th,  depres- 
sion central  in  the  Upper  Mississippi  Valley,  inclosed  by  the  isobar  of  29.00.    Saint 
Louis,  29.16,  a  fall  of  0.62inch,  SE.,  foir;  Keokuk,  28.93,  afall  of  0.77 inch,  W., cloudy; 
Davenport,  28.91,  a  fall  of  0.89 inch,  SE.,  light  rain;  Des Moines,  29.16,a  foil  0.47 inch, 
NW.,  light  rain.     During  the  day  the  depression  passed  rapidly  eastward  over  the  Ohio 
Valley  and  Middle  Atlantic  States,  and  by  the  morning  of  the  28th  became  central  off 
the  Atlantic  coast  in  about  40°  N.,  70°  W.     Heavy  southwest  to  northwest  gales,  rang- 
ing from  30  to  60  miles  per  hour,  prevailed  at  coast  stations  between  the  parallels  of  34° 
and  40°  N. ;  northward  to  45°  N.,  northeasterly  gales  prevailed.     In  3:i°  N.,  72°  10'  W., 
29.57,  SW.,  hurricane,  very  high  sea,  raining:  in  42°  28'  N.,  54°  57'  W..  29.62,  S.,  force 
1,  heavy  rain  during  past  twenty-four  hours,  hazy;  in  40°  55'  N.,  66°  .10' W.,  29.10,  SW., 
force  2,  heavy  rain  in  past  twenty-four  hours,  very  high  sea,  misty;  in  about 34°  N.,  73° 
40'  W.,  29.30,  WSW,,  force  5;  in  34°  49'  N.,  75°  27'  W.,  29.49,  W.,  force  3,  very  rough 
sea;  in  34°  49'  N.,  75°  27'  W.,  29.56^  violent  westerly  gale;  in  42°  N.,  63°  W.,  rainand 
sleet,  very  unsettled  weather  with  high  SW.  sea,  heavy  westerly  gale,  "with  cross  seas; 
in  36°  N.,  60°  W.,  very  heavy  westerly  gale.     29th,  in  33°  45'  N.,  70°  10'  W\,  29.48, 
NW,,  force  7,  very  high  sea,  raining;  in  39°  40'  N.,  49^  15'  W.,  29.79,  SW.,  force  7, 
very  high  sea,  overcast;  in  41°  48'  N.,  59°  35'  W\,  29.22,  WNW.,  force  4,  veiyroughsea, 
cloudy;  in  40°  10'  N.,  72°  49'  W.,  29.66,  NE.,  force  4,  cloudy;   in  35°  31'  N.,  74°  35' 
AY.,  29.66,  NNW.,  force  5,  very  rou^  sea,  threatening;  in  42°  N.,  61°  W.,  very  heavy 
storm  from  SW.  ,  tremendous  gale,  very  high  sea;  in  41°  39'  N.,  60°  W.,  SW.  to  NW., 
stroDg  gale,  very  high  sea;  in  42°  N.,  59°  W.,  29.28,  heavy  westerly  gales.     30th,  in  43° 
27'  N.,  43°  W,,  violent  westerly  gale,  dense  fog;  in  34°  N.,  67°  50'  W  ,  29.31,  N.,  force 
8,  very  high  sea,  raining;  in  40°  50'  N.,  45°  W.,  29.93,  SSW.,  force  5,  high  sea, rainand 
fog;  in  40°  57'  N.,  66°  40'  W.,  29.39,  NE.,  force  6,  light  rain,  very  rough  sea;  ina>°21' 
N.,  73°  18'  W.,  29.76,  N.,  35  miles  per  hour,  very  rough  sea,  stormy.     31st.  in  33°  2^ 
N.,  65°  20'  W.,  29.68,  WNW.,  force  6,  very  high  sea,  showery;  in  42°  05' N.,  40°  55' 
W.,  29.98,  S.,  force  4,  foggy;  off  Sandy  Hook,  29.75,  NW.,  force  3,  clear;  Little  Glace 
Bay,  N.  S.,  29.20,  a  fall  of  0.70  inch,  SE.,  10  miles,  raining;  Sidney,  C.  B.,  29.26,  a  foil 
of  0.65  inch,  NE.,  14  miles,  sleeting;  Windsor,  N.  S..  29.35,  a  fall  of  0.56  inch,  N.,  29 
miles,  cloudy;  Charlottetown,  Prince  Edward  Isltmd,  29.41,  a  fall  of  0.47  inch,  N. ,  30  miles, 
light  snow.     The  continuation  of  this  storm  will  appear  on  Chart  No.  V  for  April,  18^. 
No.  XXVI. — ^This  depression  appeared  off  the  coast  of  Washington  Territory  on  the  27th, 
accompanied  by  light  to  heavy  rains, inuth  southerly  winds  in  the  North  Pacific  Coast-  re- 
gion.    28th,  depression  central  in  the  Northern  Plateau,  inclosed  by  the  isobar  of  29.80. 
Winnemucca,  29.73,  a  fall  of  0.24  inch,  SW\,  40  miles  per  hour,  cloudy.     During  the 
day  the  depression  remained  about  stationary,  but  on  the  29th  it  passed  quite  rapidly 
southeastward,  and  by  the  morning  of  the  30th  became  central  in  the  Middle  Rocky 
Mountain  Slojpe.     North  Platte,  29. 30,  a  fall  of  0. 35  inch,  E. ,  cloudy ;  Dodge  City,  29. 3(s 
a  fall  of  0.32  inch,  SE.,  dear.     Changing  its  course  to  the  northward  during  the  day, 
the  depression  on  the  morning  of  the  31st  lieoame  central  in  the  northern  portion  of  the 
Upper  Mississippi  Valley,  inclosed  by  the  isobar  of  29.80,  and  accompanied  by  southerly 
winds  and  light  rain.     The  continuation  of  this  storm  will  probably  appear  on  Chart  No. 
V  for  April,  1880.     Of  the  storms  entering  northern  Europe  the  following  are  briefly 
described.     No.  II. — ^The  barometer  remained  low  north  of  the  British  Isles  alter  tlie 
passage  eastward  of  area  No.  XVI,  Chart  No.  V,  for  February,  1880,  and  on  the  morn- 
ing of  the  1st  an  area  of  28.40  embraced  the  Orkney  and  Shetland  Islands.     North  Uust, 
28.21,  a  foil  of  0.64  inch,  SW.,  force  8,  cloudy.     Barometer  at  all  stations  in  northern 
Scotland  below  28.90,  and  throughout  the  remainder  of  the  British  Isles  below  2^.40; 
winds  southwesterly  and  ranging  in  velocities  from  20  to  45  miles  per  hour.     During 
the  1st  and  2d  the  depression  remained  about  stationary,  but  on  the  3d  moved  slowly 
eastward  into  southern  Norway,  where  it  became  central  on  the  morning  of  the  4th  witli 
diminished  energy  and  higher  pressure.     Bergen,  29.03,  a  rise  of  0.27  inch,  W^NW.,  foir; 
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Christianixi,  29.11,  a  rise  of  0.26  inch.  SSE.,  foggy;  Wisby,  29.16,  a  rise  of  0.13  inch, 
NW.,  force  4,  cloudy;  North  Unst,  29.09,  a  rise  of  0.56  inch,  NW.,  force  6,  fia.ir.  Daring 
the  ^y  the  depression  moved  rapidly  eastv^rd  over  the  Baltic  into  western  Russia,  becom- 
ing central  on  the  morning  of  the  5th  southeast  of  the  Gulf  of  Finland.  St  Peters- 
bui^,  29.35,  a  rise  of  0.69  inch,  NNE.,  raining;  Moscow,  29.24.  a  fall  of  0.18  inch, 
S.,  snowing;  Kieff,  29.44,  a  -fiiU  of  0.07  inch,  NW.,  18  miles,  cloudy;  Lugan, 
29.38,  a  fall  of  0.53  inch,  SSE.,  cloudy.  During  the  day  the  depression  remained  about 
stationary,  and  continued  a  sluggish  movement  eastward  with  diminishing  energy,  until 
the  8th,  when  oomblxiing  with  No.  VII  near  the  Ural  Mountains,  the  central  area  be- 
came inclosed  by  the  isobar  of  29.00  and  the  intensity  of  the  storm  greatly  augmented. 
Kasan,  29.09,  a  fall  of  0.54  inch,  SW.,  7  miles,  snowing;  Ekaterinburg,  28.92,  a  &11  of 
0.70  inch,  NNW.,  cloudy.  9th,  depression  central  in  the  valley  of  the  Obi.  Ekaterin- 
burg, 29.13,  a  rise  of  0.21  inch,  N.,  snowing;  Barnaul,  29.71,  a  rise  of  0.02  inch,  SW., 
cloudy;  Yeniseisk,  29.33,  a  fall  of  0.54  inch,  WSW.,  25  miles,  rain  and  snow.  10th,  de- 
pression central  in  the  valley  of  the  Yenisei  Yeniseisk,  S^.61,  S.,  7  miles,  cloudy. 
During  the  day  the  depression  disappeared  to  the  eastward  over  northern  Siberia.  No. 
III. — ^This  depression  appeared  in  northwestern  Russia  on  the  1st  as  a  continuation  of 
area  No.  XVI  of  Chart  No.  V  for  February,  1880.  1st,  Archangel,  28.86,  a  rise  of  0.17 
inch,  S.,  light  snow;  Kasan,  28.94,  a  fiJl  of  0.66  inch,  S.,  13  miles,  cloudy;  Moscow, 
29.28,  a  rise  of  0.18  inch,  ESE.,  thirteen  miles,  cloudy;  Ekaterinburg,  29.48,  a  fall  of 
0.30  inch,  S.,  nine  miles,  snowing.  2d  depression  central  east  of  the  Und  Mountains. 
Ekaterinburg,  29.38,  a  fall  of  0.10  inch,  W.,  7  miles,  snowing.  3d,  Barnaul,  29.86,  a 
fall  of  0.23  mch,  SW.,  13  miles,  light  rain;  Ekaterinburg,  29.90,  a  rise  of  0.52  inch, 
SW.,  cloudy.  During  the  day  the  depression  disappeared  east  of  the  Yenisei  4th, 
Yeniseisk,  30.10,  SW.,  clear;  Barnaul,  30.31,  SW.,  cloudy.  No.  V.— This  depressipn 
appeared  on  the  3d  over  eastern  Lapland.  Archangel,  28.69,  a  &ll  of  0.39  inch,  S3W., 
thirteen  miles,  cloudy.  4th,  depression  central  between  the  Gulf  of  Finland  and  the 
White  Sea.  Saint  Petersburg,  28.96,  a  fall  of  0.19  inch,  SSW.,  light  rain;  Dorpat, 
29.00,  a  fiOl  of  0.19 inch,  WSW.,  cloudy;  Moscow,  29.42,  a  &11  of  0.19,  inch,  E.,  cloudy. 
On  the  5th  this  depression  combined  with  area  No.  II.  No.  VII. — ^Tliis  depression  ap- 
peared off  the  northwestern  coast  of  Norway  on  the  5th,  becoming  central  on  the  follow- 
ing morning  in  northern  Scandinavia  inclosed  by  the  isobar  of  29.20;  Tfomso,  29.19,  a 
Ml  of  0.23  inch,  NK,  34  miles,  snowing;  Brono,  29.55,  a  fall  of  0.10  inch,  NW.,  22 
miles,  cloudy;  Bergen,  29.69,  a  Ml  of  0.02  inch,  S.,  17  miles,  raining;  Haparanda,  29.46, 
a  fall  of  0.22  inch,  S.,  force  4,  cloudy.  7th,  central  over  the  White  Sea.  .Archangel, 
29.24,  a  fall  of  0.49  inch,  SSW.,  snowing;  Saint  Petersburg,  29.42,  a  All  of  0.42  inch, 
WSW.,  snowing.  On  the  8th  this  depression  combined  with  area  No.  II,  then  central 
in  eastern  Russia.  No.  XII. — ^This  depression  entered  northern  Scandinavia  on  the  9th. 
Tromso,  29.15,  a  fall  of  0.65  inch,  SE.,  raining;  Haparanda,  29.30,  a  fall  of  1.05  inches, 
W.,  force  6,  dear;  Archangel,  29.44,  a  Ml  of  0.37  inch,  cloudy.  10th,  depression  cen- 
tral in  Finland.  Archangel,  29.08,  a  fall  of  0.36  inch,  E.,  13  miles,  snowing;  Saint 
Petersburg,  29.42,  a  fall  of  0.28  inch,  W.,  18  miles,  cloudy;  Haparanda,  29.40,  a  riseof 
0.10  inch,  NW.,  force  6,  clear.  11th,  depression  central  in  about  60*^  N.,  60^  E.,  inclosed 
by  the  isobar  of  29.00.  Ekaterinburg,  28.84,  a  fall  of  0.63  inch,  SW.,  31  miles,  drifts 
ing  snow;  Kasan,  29.10.  a  fall  of  0.44  inch,  NNW.,  20  miles,  cloudy;  Archangel,  29.63, 
a  rise  of  0.55  inch,  NW:,  13  miles,  cloudy.  12th,  depression  central  with  diminished 
energy  i^  the  valley  of  the  Obi,  disappearing  during  the  day  over  northern  Siberia.  No. 
XIV. — ^This  depression  appeared  east  of  the  White  Sea  on  the  14th,  inclosed  by  the  iso- 
bar of  29.60.  On  the  15th  a  barometric  trough  of  29.60  ran  southeastward  to  the  Cas- 
pian Sea.  16th,  central  in  eastern  Russia  near  Kasan,  barometer  29.40,  a  Ml  of  0.35 
inch,  SSR,  cloudy;  Ekaterinburg,  29.45,  a  Ml  of  0.42  inch,  E.,  doudy.  During  the 
17th  and  18th  the  depression  remxuned  about  stationary  in  this  region  with  slowly  ris- 
ing pressure  at  the  center.  19th,  central  in  the  valley  of  the  Obi,  with  rapidly  increas- 
ing pressure,  and  by  the  following  morning  had  disappeared  in  a  high  pressure  area,  30.40 
over  western  Siberia.  No.  XIX. — ^This  depression  appeared  to  form  south  of  the  Gulf 
of  Finland  on  the  19th.  Saint  Petersburg,  29.55,  a  &11  of  0.46  inch,  N.,  16  miles, 
cloudy;  Dorpat,  29.69,  a  fkll  of  0.51  inch,  N.,  20  miles,  doudy;  Moscow,  29.54,  a  fall  of 
0.32  inch,  SSE.,  13  miles,  light  snow;  Wilna,  29.87,  a  fall  of  0.41  inch.  WSW.,  snow- 
ing. 20th,  Moscow,  29.59,  a  rise  of  0.05  inch,  N.,  doudy;  Wilna,  30.01,  a  rise  of  0.14 
inch,  N.,  heavy  clouds;  Kieff,  29.71,  a  fall  of  0.20  inch,  NW.,  doudy;  Kasan,  29.56,  a 
rise  of  0.02  inch,  SSE.,  light  snow.  21st,  depression  central  north  of  the  Caspian  Sea. 
Astrakhan,  29.67,  a  Ml  of  0.46  inch,  N.,  heavy  clouds;  Tiflis,  29.64,  a  &11  of  0.50  inch, 
SW.,  cloudy.  During  the  day  the  course  of  the  storm  changed  to  the  northeast  and  by 
the  following  morning  the  depression  was  central  in  the  valley  of  the  Obi.  Ekaterin- 
burg, 29.53,  a  &11  of  0.11  indi,  WSW.,  cloudy;  Barnaul,  29.80,  afiiU  of  0.44  inch,  calm, 
cloudy.  23d,  central  in  the  valley  of  the  Yenisei,  north  of  parallel  60^  N.  Yeniseisk, 
29.02,  a  Ml  of  1.05  inches,  SSE. ;  11  miles,  snowing.    The  continuation  of  this  depres- 
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Bion  oonld  not  be  traced  owing  to  the  lack  of  leports  from  northern  Siberia.    Xo. 
XXIY. — ^This  depression  appeared  over  Finland,  on  the  23d,  and  by  the  morning  of  the 
24th  had  passed  eastward  to  abont  60°  N.,  40'^  K     Archangel,  29.24,  a  fall  of  0.34  inch, 
WNW..  18  miles,  cloudy;  Mosoow,  29.67,  a  fall  of  0.45  inch,  W.,  clondy;  Kasan,  29.56, 
a  fall  of  0.25  inch,  SW.,  31  miles,  cloudy;  Ekaterinburg,  29.46,  a  fall  of  0.05  inch,  SW.,27 
miles,  driitingsnow.    25th,  a barometic  trough  of  29. 60  extended  from  abont  60° N.,  00°  £., 
southwestwai^  across  Russia  to  the  Black  Sea;  lowest  barometer  at  Kasan,  29.47,  a  &I1 
of  0.09  inch,  SS£., snowing;  Mosoo^,  29.60,  a  &11  of  0.07  inch,  K.,  snowing;  Nikolaiev, 
29.92,  a  faU  of  0.44  inch,  NNW.,  31  miles,  sleeting.    26th,  depression  centaiai  in  about 
60°  N. ,  50°  £.    Archangel,  29. 35,  a  lall  of  0. 54  inch,  W. ,  22  miles,  snowine;  Kasan,  29.58, 
a  rise  of  0.11  inch,  SSE.,  snowing.    27th,  central  in  about  60°  N.,  60^  E.    Ekaterin- 
burg, 29.27,  a  fall  of  0.41  inch,  SW.,  cloudy;  Kasan,  29.31,  a  Ml  of  0.27  inch,  8SW., 
cloudy.    28th,  central  in  the  valley  of  the  Obi.    EJcaterinburg,  29.15,  a  &I1  of  0.12 
inch,  SSW.,  18  miles,  snowing.    During  the  day  this  depression  disappeared  in  weston 
Siberia,  under  the  influence  of  a  high-pressure  areay  30.20.    No.  XX  VIII. — ^After  the  dis- 
appearance of  area  No.  XXIY  the  pressure  still  remained  low  north  of  60°  N.  and  be- 
tween the  parallels  of  40°  and  60°  £.    29th,  Archangel,  29.39,  WNW.,  22  miles,  light 
snow;  Kasan,  29.36,  NW.,  22  miles,  cloudy;  Ekaterinburg,  29.44,  SW.,  cloudy.    30th, 
depression  central  with  diminished  energy  in  northeastern  Russia,  inclosed  by  the  isobar 
of  29.80.    31st,  depression  disappeared  in  northwestern  Siberia,  under  the  influence  of  a 
high-presBuro  area,  30.20.    Concerning  the  storms  off  the  Aeoatic  coast  the  following 
brief  descriptions  are  given:  No.  XV. — On  the  morning  of  the  15th  the  barometer  at  Pe- 
kin  read  29.80,  a  fall  <^  0.31  inch,  SW.,  clear.     16th,  depression  central  over  the  Japan 
Sea;  barometer  at  Japanese  stations  fell  firom  0.08  to  0.15  inch,  with  cloudy  and  rainy 
weather.    During  the  day  the  depression  disappeared  eastward  over  the  ocean.    No. 
XVIII. — ^This  depression  appeared  over  the  Yellow  Sea  on  the  18th  and  by  the  following 
morning  became  central  north  of  the  Island  of  Nippon.     19th,  Wakayma,  29.32,  a  fidl 
of  0.70  inch,  S.,  20  miles  per  hour,  1.37  inches  rainfiJl  in  past  twenty-four  hours,  cloudy; 
Tokei,  29.59,  a  fldlof  0.48  inch,  S.,  20  miles  per  hour,  1.54  inches  rainflill  in  past  twenty- 
four  hours,  light  rain;  Hiroshima,  29.56,  a  &11  of  0.46  inch,  N.,  16  miles  per  hour,  0.91 
inch  rainfall  in  past  twenty-four  hours,  fair;  Nagasaki,  29.81,  a  fall  of  0.19  inch,  WXW., 
1.02  inches  rainfall  in  past  twenty-four  hours,  clear;  20ih,  depression  central  over  the 
ocean,  followed  at  land  stations  by  a  rise  in  barometer  of  ftom  0.30  to  0.85  inch,  winds 
shifting  to  northerly,  with  clearing  weather.    No.  XXIII. — ^This  depression  was  prob- 
ably central  southeast  of  the  Leu  Cheu  Islands  on  the  22d.    By  morning  of  the  23d,  in 
pursuing  a  course  northeastward,  the  depression  had  reached  a  position  north  of  the 
Benin  Islands.    At  most  stations  on  the  Island  of  Nippon  the  winds  shifted  to  northeriy, 
with  rapidly  falling  barometer.    Tokei,  29.58,  a  fall  of  0.67  inch,  NNW.,  15  miles  per 
hour,  1.05  inches  rainfall  in  past  twenty-four  hours,  ligjhtrain;  Wakayama,  30.05,  afiUl 
of  0.11  inch,  NNW.,  fiur:  in  33°  44^  K,  137°  57'  E.,  29.70  NW.,  force  6.  rough  sea^ 
squally  weather.    24th,  Tokei,  30.08,  arise  of  0.50inch,  NNW.^  dear;  Wakayama,  30.28, 
a  rise  of  0.23  inch,  N.,  dear;  Hiroshima,  30.33,  a  rise  of  0.11  mch,  NNE.,  dear;  Naga- 
saki, 30.37,  a  rise  of  0.11  inch,  NNE.,  clear.    During  the  day  the  depression  disappeared 
eastward  over  the  ocean.    No.  XXVII. — ^This  depression  appeared  in  southeastern  China 
on  the  28th.    Steamship  Monocacy,  U.  S.  N.,  at  Shanghai,  barometer  29.80,  a  fall  of 
0.22  inch,  S.,  force  1,  dear;  steamship  Palos,  U.  S.  N.,  at  Shanghai,  barometer  29.83,  a 
fall  of  0.22  inch,  SSE.,  force  2,  cloudy.    29th,  position  of  central  disturbance  uncertain, 
probably  south  of  the  Island  of  Kinsin.    Hiroshima,  29.98,  a  fall  of  0.03  inch,  NNE., 
fair;  Nagasaki,  30.01,  N.,  threatening;  Tokei,  29.65,  afallof  0.35indi,  NW..  13  milcs^ 
1.22  inches  rainfidl  \fx  past  twenty-four  hours,  raining;  Wakayama,  29.86,  a  &11  of  0.19 
inch,  NW.,  doudy.    30th,  Hiroshima,  29.88,  a  faU  of  0.10  indi,  W.,  fair:  N^asaki, 
29.87,  a  fall  of  0.14  inch,  S£.,  dear;  Tokei,  30.05,  a  rise  of  0.40  inch,  ENE.,  doudy; 
Wakayama,  29. 94,  a  rise  of  6. 08  inch,  N. ,  doudy.    31st,  Hiroshima,  29. 88,  no  change,  N. , 
fair;  Nagasaki,  29.99,  a  rise  of  0.12 inch,  WNW.,  dear;  Wakayama,  29.73,  a  &11  of  0.21 
inch,  WNW.,  13  miles,  clear;  Tokei,  29.43,  a  fall  of  0.62  inch,  17.78  m.  m.  lainfiill  in 
past  twenty-four  hours,  doudy.    April  1st,  Hiroshima,  30.03,  a  rise  of  0.15  indi,  NNE., 
clear;  Wakayama,  30.01,  a  rise  of  0.28  inch,  N.,  doudy;  Tokd,  29.87  a  rise  of  0.44  inch, 
NNW.,  dear.    During  the  previous  day  the  depression  disappeared  eastward  over  the 
ocean. 

Ocean  tee.-^anuaiy  30,  1882.  In  47°  30^  N.,  48°  35^  W.,  steamship  Glamorgan  passed 
large  iceberg  about  forty  feet  high.  On  February  1st,  the  same  steamer  passed  in  46^ 
43^^  N.,  52°  24"^  W.,  a  great  quantity  of  field  ice  extending  forty  miles  in  length.  9th« 
in  47°  30^  N.,  47°  W.,  steamship  Averill  reported  a  large  qiumtity  of  field  ice  and  several 
laige  icebergs.  11th,  in  46°  3(K  N.,  45°  30^  W.,  steamship  Australia  passed  throngh 
large  quantities  of  field  ice  and  saw  several  icebergs;  in  46°  34"^  N.,  48°  37^  W.,  steam- 
ship Pollax  reported  large  quantities  of  field  ice;  in  47°  19^  N.,  47°  18^  W.,  steamship 
Vandalia  reported  large  quantities  of  field  ice;  in  46°  N.,  46°  W.,  steamship  Brooklyn 
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City  8&W  large  iceberg  and  fbnr  honrs  later  large  packs  of  ice.  15th,  in  47^  05^  N.,  44^ 
day  W.,  steamship  P.  Caland  passed  large  iceberg  and  considerable  qoxmtities  of  floating 
ice  up  to  45°  40'  N.,  46*'  43'  W.  10th,  in  47**  5(K  N.,  46*'  SO'  W..  steamship  Thingvalla 
passed  large  quantities  of  field  ice  and  several  iceberas;  in  46°  20'  N.,  47°  18'  W.,  steam- 
ship Assyrian  passed  large  iceberg.  17th,  ii^ 47°  lO'N.,  46°  50'  W.,  steamship  Ethiopia 
paeeed  iceberg  and  large  quantities  of  field  ice.  18th,  in  46°  20'  N.,  45°  55'  W.,  in  46° 
N.,  46°  55'  W.,  and  in  46°  20'  N.,  47°  16'  W.,  steamship  BoUvia  passed  several  large 
icebergs;  in  45°  57'  N.,  47°  54'  W.,  steamship  The  Queen  passed  la^  iceberg  and  field 
ice.  19th,  in  46°  10'  N.,  46°  30'  W.,  steamship  Cimbria  passed  large  quantities  of  field 
ice,  vessel  compelled  to  sheer  south  for  twelve  hours;  in  47°  40'  N.,  43°  28'  W.,  stetun- 
ship  State  of  Indiana  passed  hirge  iceberg.  20th,  in  46°  21'  N.,  41°  40'  W.,  steamship 
Cornwall  passed  several  huge  icebergs  and  some  field  ice;  in  46°  30'  N.,  47°  25'  W., 
steamship  Plantyn  passed  iceberg  about  100  feet  in  height,  and  four  hours  afterward  a 
large  ice  island;  brig  Trusty  at  Trepasqr  from  Crookhaven,  passed  300  miles  of  drift  ice 
off  the  coast  of  Newfoundland.  2l8t,  in  45°  19'  N.,  49°  58'  W.,  steamship  Cornwall 
passed  several  large  iceber^ps  and  some  field  ice. 

TEMPKSATUBB  OF  THB  AIB. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  FebmaTy,  1882,  is  exhibited  by  lines  of  equal  thermometric  mean  values 
upon  Chart  No.  II.  The  table  of  mean  and  comparative  temperatures  in  the  right-hand 
comer  of  the  chart  shows,  in  the  first  column,  the  average  for  the  month  throu^ont  the 
various  districts,  as  deduced  principally  ftom  observations  taken  atSigmil  Service  stations. 
In  the  two  remaining  columns  are  shown  the  means  for  the  present  month,  and  the  de- 
partures of  such  means  from  the  average  for  many  years.  The  temperature  is  every- 
where above  the  normal  east  of  the  107th  meridian^  the  departures  of  excess  ranging  from 
2°.  5  in  New  England  to  9°.  9  in  the  Upper  Mississippi  Valley.  Six  districts  report  a 
mean  temperature  which  on  the  average  is  8°  or  more  above  the  normal.  Throughout 
the  remainder  of  the  country  the  temperature  is  below  the  normal,  the  departures  of  de- 
ficiency ranging  from  1°.7  in  the  Southern  Plateau  to  7°.  2  in  the  Middle  Plateau.  All 
of  the  districts  but  one,  comprising  this  area,  report  a  mean  temperature  which  on  the 
average  is  nearly  6°  below  the  normal.  As  a  means  of  interesting  oomimrison,  the  follow- 
ing maximum  departures  from  the  normal  are  given  for  each  year  since  1874,  together 
with  the  corresponding  districts:  1875, — 17°,  Minnesota  and  — 15°. 2  Upper  Lake  region; 
1876,  -f.4°.7  Lower  Missouri  Valley  and  -f-4°.6  Upper  Missisisppi  Valley;  1877,  -f.l3°.4 
Minnesota,  -f  11°.5  Upper  Mississippi  Valley  and  -f-10°.9  Lower  Missouri  Valley;  1878, 
-f-18°.7  Minnesota,  -f  16°.4  Upper  Missouri  Valley  and  -|-13°.3  Upper  Mississippi  Val- 
ley; 1879,  -f  8°.3  Salt  Lake  Cily,  -f  7°.l  Tucson  and  -«°.4  Saint  Lawrence  Valley;  1880, 
-f  6^.5  Lower  Lake  Region,  -f-6°.2  Middle  Atlantic  States  and  — 5°.3  Northern  Rocky 
Mountain  Slope;  1881,  — 6°.0  Missouri  Valley,  — ^°.0  MiddleRocky  Mountain  Slopeand 
Upper  Mississippi  Valley  and  -f-6°.3  Salt  Lake  City. 

Deviations  from  mean  temperatwrcs. — Under  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
temperatures  on  the  right-hand  side  of  Chart  No.  II.  The  following  items  of  importance, 
in  connection  with  this  subject,  are  reported  by  voluntary  observers:  IlKnovi:  Riley, 
mean  temperature,  the  highest  ever  recorded  at  this  place,  being  10°.  2  above  the  mean 
of  February  for  the  past  twenty-one  years,  and  1°.6  above  the  highest  monthly  mean 
previously  recorded,  which  occurred  in  1878.  Its  maximum  temperature  has  not  been 
exceeded  during  that  period,  but  was  just  equaled  in  February,  18^1.  Mean  temperature 
of  winter  of  1 881-2  is  27°.  8  or  6°.  8  above  the  average  of  the  jtast  nineteen  winters ;  only  the 
winters  of  1870-1  and  1877-8  were  warmer;  the  mean  temperature  of  the  vrinter  of 
1862-3  was  just  equal.  The  maximum  temperature  of  past  winter  has  only  been  ex- 
ceeded once,  viz:  in  December,  1877;  the  minimum  of  each  winter  during  the  post  nine- 
teen years  has  been  lower  than  that  of  the  past  winter.  Indiana:  Vevay,  mean  tempera- 
ture, 45°.  52  or  10°  above  the  average  of  the  past  seventeen  years,  and  19°.  5  above  the 
mean  of  the  coldest  month  (February,  1875)  which  was  reported  during  that  period. 
Maximum  temperature  for  February,  1882,  is  5°  lower  than  that  of  1866  and  1869. 
I<nea:  Clinton,  mean  temperature  nearly  12°  above  the  average.  Kansas:  Manhattan, 
mean  temperature  40°. 4  or  8°. 09  above  the  average  of  the  past  22  years;  highest  mean 
during  that  period,  39°.  18,  occurred  in  1878,  and  the  next  highest,  36°. 93,  occurred  in 
1876.  Wellington,  mean  temperature  40°.  1  or  6°. 2  above  the  average  of  the  past  three 
years.  Lawrence,  mean  temperature  41°.  65  or  8°.  66  above  the  average  of  the  past  four- 
teen years;  during  that  period  the  highest  mean,  40°. 22,  occurred  in  1878,.  and  the  low- 
est, 25°.  78,  occurred  in  1881.  Yates  Center,  mean  temperature,  39°.  6  or  9°.  6  above  the 
mean  of  the  past  two  years.  Maine:  Gardiner,  mean  temperature  21°.  13  or  0°.53  above 
the  average  of  the  post  forty-six  years.    Maryland:  Fallston,  mean  temperature,  36°. 8, 
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which  IB  the  highest,  with  the  exception  of  1880,  that  hns  occnrred  dtuing  the  past  twelve 
years.  Michigan:  Thomville,  mean  temperature  fully  10°  above  the  average  of  the  past 
fifteen  years.  Missouri:  Saint  Lonis,  Missouri  Weather  Service  reports  mean  temperature 
43^.8  or  8^.6  above  the  average  of  the  past  forty-five  years;  0^.3  below  the  mean  of  the 
warmest  February,  which  occurred  in  1845,  and  23°  above  the  mean  of  the  coldest  Feb- 
ruary, which  occurred  in  1838.  New  Hampshire:  Contoocookville,  mean  temperatme 
25°.  3  or  nearly  3°.0  above  the  Februaiy  average  for  the  past  twelve  years.  New  Ycrk: 
North  Volney,  mean  temperature  28°.  39  or  6°.  34  above  ttie  average  of  the  past  thirteen 
years;  the  highest  February  mean  for  that  period,  27°. 93^  occurred  in  1877,  and  the  low- 
est mean,  13^.19,  occurred  in  1875;  mean  temperature  ror  winter  of  1881-'2  at  7  a.  m., 
25°.16;  2  p.  m.,  32°. 47;  9  p.  m.,  27°.58;  mean  for  winter,  28°.14;  average  winter 
mean  for  past  thirteen  years,  23°. 21;  highest  winter  mean,  28°.67,  occurred  in 
1880;  lowest  winter  mean,  17°.79,  occuned  in  1875.  Palermo,  mean  tempera- 
ture, 26°.  4  or  5°  above  the  average  of  February  for  the  past  twenty-nine  yeam; 
during  that  period  the  highest  mean,  27°.  6,  occurred  in  1878;  lowest,  12°.  6,  occnrred  in 
1875.  Ohio:  Cleveland,  mean  temperature  37°.  55,  which  has  not  been  equalled  or  ex- 
ceeded during  the  past  twenty-seven  years,  and  is  8^^.56  above  the  average  for  that  period; 
the  lowest  February  mean  17°.  01  occurred  in  1875.  Peimsylfjama:  We&borough,  month 
will  long  be  remembered  as  most  ezoeptionaUy  warm;  mean  temperature  32°. 4  has  not 
been  equaled  or  exceeded  during  the  past  twenty  years.  T^acas:  Clarksville,  mean  tem- 
perature 59°.  4,  the  highest  that  nas  occurred  during  the  past  twelve  years.  IJiak:  Coal- 
ville, mean  temperature  about  5°  below  the  average  of  February  for  the  past  four  yean. 
VenMnt:  Woodstock,  mean  temperature  21°.  42;  mean  for  February  fem  18^  to  1882, 
Inclusive,  16° .82;  during  that  period  the  highest  monthly  mean,  23°.51  occurred  in  1877 
and  the  lowest  9°. 67,  occurred  in  1875.  Virginia:  Wytheville,  mean  temperature  41°.97 
or  5°  above  the  average  of  the  past  16  years  and  5°  above  the  highest  monthly  mean  that 
occurred  during  that  period.  West  Virginia:  Helvetia,  mean  temperature  40°.6  or  3°.3I 
above  the  average  of  the  past  6  years. 

Ranges  of  temperature  at  Signal  Service  stations, — ^Monthly  ranges  in  general  varied  from 
40°  to  60°  over  the  country  east  of  the  Rocky  Mountains,  and  from  45°  to  80°  westward 
to  the  Pacific  The  smallest  ranges  are:  San  Francisco,  23°;  Key  West  24°;  Port  Eads, 
31°;  Punta  Rassa  and  Sacramento,  32°;  Atlantic  City,  Provincetown,  Mass.,  Olympia 
and  San  Diego,  33°;  Indianola,  Cape  May,  New  Shoreham,  and  Portland,  Oreg.«  35°. 
The  largest  are:  Terry»s  Landing,  96°;  Fort  Benton,  5°;  New  Chicago,  90°  Fort.Sully, 
89°;  Smithville,Dak.,88°;  Fort  Stevenson,  87°;  Fort  Assinniboine,  Rapid  City  and  Fort 
Keogh,  86°;  Bismarck,  84°;  Fort  Washakie,  82°;  Fort  Buford,  81°;  Fort  Shaw,  BOP] 
Rock  Creek,  79°;  Fort  Missoula,  78°;  Saint  Vincent,  77°;  Huron  and  Helena,  75°;  Fort 
Custer,  74°;  Eagle  Rock  and  North  Platte,  72°;  Yankton,  71°.  The  daily  ranges  varied 
in  the  different  districts  as  follows:  New  England,  24°  at  Thatcher's  Island  to  33°  at 
Boston  and  37°  at  Burlington;  Middle  Atlantic  States,  19°  at  Cape  May  to  27°  at  Wil- 
liamsport  and  30°  at  Sandy  Hook,  New  York,  and  Albany;  South  Atlantic  States  21°  at 
Smiihville  to  27°  at  Charlotte  and  33°  at  Augusta  and  Kittyhawk;  Florida  Peninaula, 
15°  at  Key  West  to  22°  at  Punta  Rassa  and  Cedar  Keys;  Eastern  Gulf  States,  21°  at  New 
Orleans  to  25°  at  Vicksburgh  and  29°  at  Montgomery;  Western  Gulf  States,  20°  at  Gal- 
veston and  Port  Eads  to  33°  at  Mason  and  36°  at  Fort  Gibson;  Rio  Grande  Valley,  27° 
at  Brownsville  to  31°  at  Uvalde  and  38  at  Rio  Grande;  Ohio  Valley  and  Tennessee,  24° 
at  Champaign  to  31°  at  Pittsburgh,  Morgantown,  and  Cincinnati,  and  33°  at  Knoxville; 
Lower  Lake  region,  21°  at  Detroit  and  Sanduaky  to  29°  at  Itochester  and  33°  at  Cleve- 
land and  Oswego;  Upper  Lake  r^on,  22°  at  Alpena  to  26°  at  Milwaukee  and  33°  at 
Duluth;  Upper  Mississippi  Valley,  24°  at  Keokuk  to  30°  at  Des  Moines,  32°  at  Saint 
Paul,  and  36°  at  lia  CWse;  Missouri  Valley,  25°  at  Springfield,  Mo.,  to  31°  at  OmiOia, 
35°  at  Leavenworth,  and  39°  at  Yankton;  Extreme  Northwest,  34°  at  Moorhead  to  36° 
at  Saint  Vincent,  47°  at  Fort  Stevenson  and  Bismarck  and  48° at  Fort  Buford;  Northem 
Slope.  37°  at  Cheyenne  to  40°  at  Fort  Keogh,  46°  at  North  Platte  and  59°  at  Fort  Ben- 
ton; Middle  Slope,  22°  on  summit  of  Pike's  Peak  to  42°  at  Dodge  City  and  Fort  Elliott 
and  55°  at  West  Las  Animas;  Southern  Slope,  34°  at  Coleman  City  to  38°  at  Fort  Grif- 
fin and  Jacksboronghand  43°  at  Henrietta  and  Stockton;  Northern  Plateau,  26°  at  Uma- 
tilla to  41°  at  £^e  Rock  and  49°  at  Fort  Missoula;  Middle  Plateau,  22°  at  Salt  Lake 
City  to  32°  at  Pioche  and  40^  at  Winnemucca;  Southern  Phiteau,  30^  at  Fort  Grant  to 
41^  at  La  Mesilla,  42^  at  Fort  Verde  and  Florence  and  46^  at  Prescott;  North  Pacific 
Coast  region,  17^  at  Portland  to  21°  at  Olympia;  Middle  Pacific  Coast  region,  13°  at 
San  Francisco  to  23^  at  Sacramento  and  29°  at  Red  Bluff;  South  Pacific  Coast  region,  28° 
at  San  Di^o  to  31°  at  Visalia  and  Los  Angeles,  32°  Yuma  and  41°  at  Campo. 
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TaHile  of  maximum  and  vUmmum  iemperaturea  for  F^niariff  1882. 


State  or  Territory. 


Alabama 

Arizona 

Do 

Ar  kaDoas.. . . . . 

Galifomia.... 

Do 

Colorado 

Do 

Connecticut . 

Do 

Dakota 


Do 

Delaware 


District  of  Columbia.. 

Florida 

Do 

Georgia 


Do 

Do 

Idaho 

Do 

Illinois... 

Do 

Do 

Indiana.. 

Do 


Indian  Territory 

Iowa 

Do 


Do. 
Do. 


Kentucky. 
Louifli^uia , 

Do 

Maine 

Do 


Maryland 
Do 


Biasaachuaetts. 

Do 

Michigan 

Do 


Minnesota 

Do 

Mississippi  ~ 

MiMoun 

Do 

Montana 

Do 

Nebraska 

Nevada 

Do 

New  Hampshire 

Do 


New  Jersey. 

Do 

New  Mexico 

Do 

New  York 

Do 

North  Carolina.. 

Do 

Ohio 

Do 

Oregon , 

Pennsylvania ... 

Do 

Rhode  Island.... 
South  Carolina. 


Signal  Service. 


Station. 


Montgomery 

Tucson 

Prcflcott 

Little  Rock 

Los  Angeles. 

Campo 

West  Las  Animas.. 

Pikers  Peak 

New  Ix>ndon 

New  Haven 

Fort  Sully 


Fort  Stevenson 

Delaware  Break- 
water. 

Washington 

Key  West 

Pensaoola 

Augusta 


Savannah 

Atlanta 

Fort  Lapwai . 
Eagle  Bock .. 
Springfield... 
Cnampaign... 

Chicago 

Indianapolis , 


Fort  Supply. 

Keokuk 

Des  Moines.. 
Dodge  City... 


Leavenworth 


Louisville 

New  Orleans^. 

Shreveport 

Eastport. 


Baltimore. 


Boston 

Springfield 

Detroit 

Alpena  and  Mar- 

auetie. 
DtPaul 

Saint  Vincent 

Yickeburgh 

Saint  Louis 

Springfield 

Fort  Benton 

Terry's  Landing 

North  Platte 

Pioche 

Winnemuoca 

Mount  Washington .. 


Sandy  Hook 

Bamegat 

I^Mesilla 

Santa  Fe 

New  York  City. 

Albany 

Wilmington 

Smithvillc 

Cincinnati 

Cleveland 

Umatilla 

Pittsburgh 

Philadelphia .... 

Newport 

Charleston 


o 

80 
74 


77 
77 


68 
'55 

"07 


61 

62 
8S 


T8 
78 


65 
72 


65 


75 


09 
69 


07 
79 


44 


59 


60 


57 


80 
73 


02 


68 
52 
51 
35 


69 


72 


62 


77 


64 


50 
60 


a 

mm* 


o 
82 


5 
28 


17 

4 
-17 


53 

78 


—86 
24 

20 


87 
81 


31 
29 


11 
15 


12 


1 

7 


20 


33 
-5 


23 


8 
2 


^35 
82 


13 


--37 
—  4 

6 
—17 
—21 


18 
11 


7 
"24 


17 
4 


18 
10 
32 


United  States  Army  post  sur- 
geons or  voluntary  observers. 


Station. 


Auburn..., 
Maricopa. 


Bfountlda 

Fort  Yuma.... 
Fort  Bidwell . 

Fort  Lyon 

Fort  Garland. 
Southington.. 


Fort  Randall  and 
Olivet. 


Fort  Barrancas. 


Qultmnn  and  Thom- 
asville. 


Gencseo , 

Ehnira. 

Riley 

Ix>ganAport. 
Wabash 


9 

I 


92 


76 
78 


60 
'62 
"70 


80 


TtS 


Cedar  Rapids 

Cresco 

Clay  Centre  and  Fort 
Scott. 


Fort  Wallace.... 
Bowling  Green. 


Cornish  and  Orono. 

Dexter 

Federalsburgh 

Deer  Park 

Westborough 


Nlles 

Fort  Brady. 


FortSnclling. 


Fayette, 
Protcm. 
Sedalia.. 


Gk'noa 

Gk>1conda 

Halleck 

Contoocook  ville. 

Grafton , 

South  Orange...., 

Somerville 

Fort  Union 


s 


o 
28 


16 

-i'i* 


-18 
6 


26 


68 


72 

76 


68 


62 


—  8 


64 


68 


68 


78 
75 


62 


53 

"62 


Johnstown. 
Lenoir 


Westervillc. 


Fort  Klamath. 
Dybcrry 


Fort  Adams 
Columbia...., 


2 
2.6 


12 


—12 


-5 
20 


9 
-10 


—11 


28 


—  7 


—40 
-2 
—  6 


8 
0 


f    18 


—10.6 


8 


-25 
—  2 


53 

78 


8 
28 
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Table  of  maximum  and  mimnwm  temperatures  for  February y  1882 — Gonlanued. 


State  or  Territory. 

Signal  SerHoe. 

United  States  Army  post  sur- 
geons or  volontary  observers 

Station. 

• 

1 

C 

3 

Station. 

• 

• 

Tennessee I 

Memphiii 

o 
76 

02 

o 

o 

o 

Do 

Knoxville  and  Nash- 
TlUe. 

Rio  Grande  City 

Port  Elliott 

35 

4 
—  6 

Do 

Utah ^ 

Salt  Lake  City 

60 
51 

Kelton 

62 
54 

1—23 

Vermont 

Burlinston 

Charlotte 

Do 

LiUnenbunr 

—15 

Virginia ! .; 

Cape  Henry ^... 

Fort  Mver^........ 

74 

"— 14** 
21 
3 

4 

Wylheville 

12 

Do 

WaoliinKton  Territory 

A1m«^jk 

54 

""W 

65 
65 

Do 

Rnokane  Fulls 

West  Virginia 

MarKantown 

Helvetia 

12 

'Wi'wonftln.... .,,.... ....... 

NeilL<«ville 

Fort  Washakie 

..._ 

—  R 

"Wyoming „ 

Cheyenne  » 

-28 

Frosts, — In  the  various  districts  they  were  reported  on  the  following  dates:  New  Bag- 
land,  let  to  12th,  14th  to  28th;  Middle  Atlantic  States,  1st  to  12th,  14th  to  20th,  22d 
to  28th;  South  Atlantic  States,  Ist  to  3d,  5th  to  7th,  22d  to  26th;  East  Gulf  States,  1st, 
2d,  5th,  6th,  7th,  10th,  22d,  23d,  24th;  West  Gulf  States,  1st,  2d,  4th,  5th,  6th,  dth, 
21st,  22d,  23d;  Rio  Grande  Valley,  1st,  4th,  5th,  21st,  22d;  Ohio  Valley  and  Tennessee, 
1st  to  llth,  14th  to  18th,  21st  to  28th;  Lower  Lake  r^on,  1st  to  12th,  14th  to  28Ui; 
Upper  Lake  region,  Ist  to  28th;  Extreme  Northwest,  Ist  to  28th;  Upper  Mississippi 
Valley,  1st  to  28th;  Missouri  Valley,  1st  to  15th,  21st  to  26th  ^  Northern  Slope,  Ist 
to 28th;  MiddleSlope,  1st  to  9th,  12th,  14thtol7th,  19th, 21st to 27th;  Southern  Slope, 
9th,  201h  to  23d;  Southern  Plateau,  1st  to  28th;  Middle  Plateau,  1st  to  5th,  7th,  8iih, 
12th,  15th,  17th  to  25th,  28th;  Northern  PUteau,  1st  to  7th,  9th  to  13th,  15th  to  23d; 
North  Pacific  Coast  region,  1st,  2d,  3d,  6th,  7th,  10th,  llth,  13th,  16th  to  24th;  Mid- 
dle Pacific  Coast  region,  2d,  3d,  4th,  7th,  8th,  10th,  llth,  13th,  14th,  15th,  17th  to  23d; 
Southern  Pacific  Coast  region,  2d  to  5th,  7th,  8th,  9th,  12th  to  15th,  18th  to  25ih,  2eih. 

Ice. — Regarding  its  formation  in  the  northerU'Sections,  this  subject  is  oouaidered  eke- 
where  in  the  Review  under  the  head  of  Ice  in  rivers  and  harbors.  The  following  are  ex- 
« ceptional  cases  of  its  formation  in  the  southern  sections  of  the  country:  Princeton,  0^, 
19th,  }  inch  thick;  Fayette,  Miss.,  1st;  Stateburgh,  S.  C,  25th;  Ashwood,  Tenn.,  22d 
to  25th;  Charleston,  S.  C,  25th,  one  inch  thick  in  some  parts  of  the  city;  New  River 
Inlet,  N.  C,  1st;  Denison,  Tex.,  2l8t  and  22d,  on  shallow  pools;  Littie  Bock,  21si; 
Memphis,  21st,  22d;  Fort  Supply,  Ind.  T.,  19th;  2l8t,  f  inch  thick  on  river;  Fort  El- 
liott, Tex.,  20th. 
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Low  Temperatures, — Winnemncca,  Nev.,  18th,  mmimamtemi>eTataTe  — ^17°,  the  lowest 
ever  experienced  at  this  place.  The  following  notable  instances  of  extremely  low  tern- 
I)eratarcs  were  received  too  late  to  be  published  in  the  January  Review:  Parker's  Sta- 
tion, Burnt  River,  Oreg.,  January  29th,  minimum  temperature  — ^26°;  lowest  for  many 
years.    Canyon  City,  Or^.,  January  29th,  minimum  temperature  — 1^. 

PBKCIPITATION. 

The  general  distribution  of  rainfall  over  the  United  States  and  Canada  for  the  month 
of  February,  1882,  is  exhibited  upon  Chart  No.  Ill  from  the  reports  of  over  500  sta- 
tions. From  the  table  in  the  left-hand  comer  of  the  chart  is  obtained  a  monthly  average 
for  each  of  the  various  districts,  determined  from  the  records  of  Signal  Service  stations, 
covering  a  period  of  several  yeais,  to  which  is  subjoined  a  comparison  of  the  present 
month  with  such  averages.  Upon  comparison  with  the  chart  the  tabulated  averages 
show  three  areas  of  deficiency,  and  one  large  and  irregular  area  of  excess.  The  latter  ex- 
tends southwestward  from  the  Canadian  maritime  provinces  to  central  Texas,  and  thence 
directly  west  to  the  Pacific  coast,  the  departures  ranging  from  0.25  inch  in  the  South 
Pacific  Coast  region  to  3.16  inches  in  Tennessee,  and  3.74  inches  in  the  Ohio  Valley. 
Within  the  central  portion  of  tliis  large  area  rains  were  continuous  and  excessive  during 
the  month,  resulting  in  heavy  fiieshets  and  an  enormous  destruction  of  property,  the  de- 
tails of  which  will  appear  elsewhere  in  the  Review  under  the  head  of  Floods.  Of  the 
areas  of  deficiency,  one  embraces  the  South  Atlantic  States  and  Florida  Peninsula,  de- 
partures ranging  from  0. 57  inch  in  the  former  to  2. 09  inches  in  the  latter.  The  second  area 
is  found  in  the  Rio  Grande  Valley,  departure  0.21  inch.  The  third  comprises  the  Ex- 
treme Northwest,  Missouri  Valley,  Middle  Slope,  Middle  Plateau,  Middle  Pacific  Coast 
region,  and  the  remaining  districts  to  the  north  and  west,  departures  ranging  from  0.19 
inch  in  the  Extreme  Northwest  to  1.98  inches  in  the  Middle  Pacific  Coast  region.  As  a 
means  of  interesting  comparison,  the  following  maximum  departures  from  the  normal 
arc  given  for  each  year  since  1873,  together  with  the  corresponding  districts:  1874,  very 
large  excess.  South  Atlantic  States  and  excess,  Ohio  Valley,  and  Tennessee;  1875,  — ^2.08 
inches  Pacific  Coast  regions  and  +2.00  inches  Western  Gulf  States;  1876,  +2.30  inches 
Upper  Lake  region  and  +1.75  inches  Middle  Atlantic  States;  1877,  — ^2.90  inches  Ohio 
Valley  and  Tennessee,  — 2.50  inches  Eastern  Gulf  States  and  — ^2.35  inches  Lower  Lake 
region;  1878,  +6.12  inches  California  coast,  +5.27  inches  Portland,  Oreg.,  and  — ^2.18 
inches  Teimessee;  1879,  Portland,  Oreg.,  +5.62  inches,  — 1.60  inches  Western  Gulf 
States,  and  1.30  inches  Middle  States;  1880,  +4.54  inches  Tennessee,  +2.47  inches  Saint 
Lawrence  Valley,  and  — ^2.51  inches  Portland,  Oreg.;  1881,  +4.43  inches  North  Pacific 
Coast  region,  +3.09  inches  Upper  Lake  Region,  and  +2.83  inches  Eastern  Gulf  States 
and  Lower  Missouri  Valley. 

Deviations  from  average  precipitation. — ^Under  this  heading  departures  exhibited  by  the 
reports  from  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  monthly 
rainfalls,  as  published  in  the  lower  left-hand  comer  of  Chart  No.  III.  The  following 
items  of  importance  are  reported  by  voluntary  observers:  Illinois:  Riley,  total  precipita- 
tion for  month  2.15  inches,  or  0.71  inch  more  than  the  average  of  the  past  nineteen  years. 
Larger  monthly  precipitations  occurred  in  1861, 1869,  1876,  and  1881.  Total  precipita- 
tion for  winter  of  1881-2  was  6.41  inches,  or- 1.21  inches  more  than  the  average  of  the 
past  eighteen  years.  Only  the  winters  of  1866-7,  1873-4,  1875-6,  1879-80,  and  1880-1 
had  larger  precipitations.  Indiana :  Vevay,  total  precipitation  for  the  month  6. 70  inches, 
or  3.77  inches  above  the  average  of  the  -psist  seventeen  years.  Iowa:  Clinton,  monthly 
lainfiill  below  the  average.  Kansas :  Manhattan,  monthly  precipitation  0. 42  inch,  or  0. 53 
inch  below  the  average  of  the  past  twenty-two  years.  Wellington,  monthly  precipita- 
tion 1.18  inches,  or  0.63  inch  above  the  average  of  the  past  three  years.  Lawrence, 
monthly  precipitation  1.66  inches,  or  0.43  inch  above  the  February  average  of  the  past 
fourteen  years;  during  that  period  the  largest  monthly  precipitation,  4.60  inches,  oc- 
curred in  1881;  the  smallest,  0.03  inch,  occurred  in  1870.  Yates  Center,  monthly  pre- 
cipitation 2.89  inches,  or  0.74  inch  above  the  average  of  post  two  years.  MatTte:  Gardi- 
ner, monthly  precipitation  4.96  inches,  or  1.67  inches  above  the  average  of  the  past 
forty-six  years.  Maryland:  Fallston,  monthly  precipitation  4.79  inches,  or  about  1.50 
inches  above  the  average  of  the  past  eleven  years.  Missouri:  Saint  Louis,  Missouri 
Weather  Service  reports:  monthly  precipitation  7.34  inches,  which  has  been  exceeded 
only  once  since  1839,  viz. :  in  1854,  when  the  amount  was  7.74  inches.  New  Hampshire : 
Contoocookville,  monthly  snowfall,  37  inches,  which  is  larcerthan  for  any  winter  month 
during  the  past  twelve  years,  with  the  exception  of  December,  1876,  when  42  inches  fell. 
Keio  York:  North  Volney,  monthly  precipitation  2.70  inches,  or  0.02  inch  above  the 
average  of  the  past  nine  years;  during  that  period  the  largest  monthly  precipitation,  4.70 
inches,  occurred  in  1876,  and  the  smallest,  0.30  inch,  occurred  in  18^77:  Tlie  total  pre- 
cipitation for  winter  of  1881-2  was  11.20  inches;  average  for  nine  previous  winters  9.12 
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inches;  Imigest,  13.95  inches,  oocttrredin  1879;  smalleBt,  6.95  inches,  occnrred  in  1877. 
Pftlenno,  montiily  precipitation  2.50  inches,  or  0.30  inch  below  the  average  of  Febmaiy 
for  the  post  twenty>nine  yean;  largest  during  that  period,  7.20  inches,  oocorred  in  1866; 
smallest,  0.10  inch,  occurred  in  1877.  Ohio:  Cleveland,  monthly  precipitation  3.14 
inches,  or  0.88  inch  above  the  average  of  the  past  twenty-seven  years;  during  that  period 
the  largest  monthly  precipitation,  4.90  inches,  occnrred  in  1876,  and  the  smallest,  0.25 
inch,  occurred  in  1877.  Texas :  Clarksville,  monthly  ralnfidl  greater  than  the  average  of 
the  corresponding  month  for  post  twelve  years.  Virginia :  Wytheville,  monthly  precipita- 
tion 5.09  inches,  or  1.60  inches  above  the  average  of  past  eighteen  yeara.  West  Virginia : 
Helvetia,  monthly  precipitation  6.95  inches,  or  an  excess  of  3.77  inches  above  the  aver- 
ageof  past  six  years. 

Special  heavy  rains, — ^2d  and  3d,  New  Ulm,  Tex.,  3.00  inches;  Fort  Barrancas,  Fla., 
3.92.  3d,  Vicksburgh,  2.62;  Shreveport,  2.97.  4th,  Kittyhawk,  N.  C,  2.59;  Bamegat, 
N.  J.,  3.50.  7th,  Protem,  Mo.,  1.44  in  seven  hours.  7th  and  8th,  Mount  Ida,  Ark., 
4.75.  8th,  Little  Rock,  3.33;  Montgomery,  3.01;  Anbum,  Ala.,  3:56  in  fourteen  hours; 
Becatnr,  Tex.,  2.73.  9th,  Mayport,  Fla.,  LOO  in  forty-five  mintites.  16th,  Protem, 
Mo.,  2.00,  fh>m  daylight  to  9  a.  m.  18th  and  19th,  College  Hill,  Ohio,  3.00.  19th, 
Saint  Louis,  3.96.  19th  and  20th,  Swanwick,  HI.,  3.60;  Kew  Harmony,  Ind.,  4.30; 
Springfield,  HI.,  2.69;  Jefferson  Barracks,  Mo.,  5.12.  20th,  Indianapolis,  3.02;  Louis- 
ville, 2.97;  Springfield,  111.,  3.28;  Bethel,  Ohio,  2.50;  Fort  Scott,  Kans.,  2.75  in  twenty- 
three  houra;  Protem,  Mo.,  1.49  in  five  hours;  Saint  Louis,  2.75.  27th  and  28th,  High- 
lands, N.  C,  4.00;  Eola,  Or^.,  3.30.  28th,  Little  Rock,  2.57;  Atlanta,  2.78;  Anbum, 
Ala.,  2.33  in  nine  hours;  Protem,  Mo.,  1.34  in  three  hours.  On  the  19th,  20th,  and  21st, 
QtLUit  Meiiund,  Ind.,  4.50;  Curry ville.  Mo.,  8.07. 

Largest  monthly  rainfaUs,  including  meHied  tmow, — ^Fort  Stevens,  Oreg.,  13.27  inches; 
Little  Rock,  Ark.,  12.74;  Auburn,  Ala.,  11.31;  Highlands,  N.  C,  11.00;  New  Ulm,  Tex., 
10.94;  Mount  Ida,  Ark.,  10.80;  Portland,  Oreg.,  10.49;  Fort  Ganby,  Wash.,  10.48;  Fort 
Gaston,  Cal.,  10.46;  Atlanta,  Ga.,  10.29;  Memphis.  9.92;  New  Shoreham,  R.  L,  9.73; 
Louisville,  9.69;  Olympia,  Wash.,  9.60;  College  Hill,  Ohio,  9.50$  Montgomery,  Ala., 
9.27;  Saint  Meinrad,  Ind.,  9.20;  Fort  Barrancas,  Fla,  9.16;  Laoonia,  Ind.,  9.13;  Eola, 
Oreg.,  9.06;  Protem,  Mo.,  8.98;  Saint  Louis,  8.94;  Bamegat,  N.  J.,  8.91;  Shreveport, 
8.71;  Nashville,  8.58;  New  Harmony,  Ind.,  8.56;  Clarksville,  Tex.,  8.25;  Anna,  HL, 
8.17;  Chamois,  Mo.,  8.08;  Charleston,  HI.,  and  Saint  Charles,  Mo.,  8.01;  Rolla,  Mo., 
8.00;  Austin,  Tenn.,  7.95;  Springfield,  HI.,  7.92;  Forsyth,  6a.,  7.90;  Wellsborongh,  Pa., 
7.86;  White  Plains,  N.  Y.,  7.80;  Princeton,  Mass.,  7.78;  Murfreesbor0ngh,Tenn.,  7.62; 
Murphy,  N.  C,  7.40:  Westborough,  Mass.,  7.32;  Ashwood,  Tenn.,  7.30;  San  Gorgonio, 
Col.,  and  Springfield,  Mo.,  7.29;  Indianapolis,  7.28;  Chattanooga,  Tenn.,  7.24;  Swan- 
wick, 111.,  7.17;  Vicksburgh,  7.15;  Cincinnati,  7.04;  Bethel,  OlSo,  7.00;  Jefferson  Bar- 
racks, Mo.,  6.96;  Helvetia.  W.  Va.,  6.95;  Vevay,  Ind.,  6.70;  NewOorydon,  Ind.,  6.68; 
Mascoutah,  HI.,  6.54;  Spiceland,  Ind.,  6.53;  Big  Creek  and  Centrevill^  Mo.,  6.46; 
Charlottetown,  P.  E.  Island,  6.37;  Jacksonburgh,  Ohio,  6.25;  Dayton,  Wash..  6.16; 
Northport,  Mich.,  6.15;  Bowling  Green,  Ey.,  6.11;  KnoxviUe,  Tenn.,  6.10;  Soutn  Lee, 
Mass.,  6.00. 

SmaUeti  numthJp  rainfalls,  inchtding  meUed  mow.— browns.  Hot  Springs,  Reno,  and 
Tecomo,  Nev. ;  Indio  and  Mammoth  Tank,  Cal. ;  Casa  Grande,  Maricopa,  and  Texas 
HUl,  Aris.,  none;  Fort  Meade,  Dak.,  and  Tnma,  Ariz.,  0.01  inch;  Duluth,  Minn.;  Fort 
Custer,  Mont;  Saint  Augustine,  Fla.,  and  West  Las  Animas,  Col.,  0.02;  Smithville, 
Dak.,  0.03;  Cheyenne,  Wyo.,  and  Wadsworth,  Nev.,  0.05;  Santa  F6,  N.  Mex.,  0.06;  Fort 
Sully  and  Yankton,  Dak.,  0.09;  Forts  Lincoln  and  Yates,  Dak.,  and  Camp  Near  Presido, 
Tex.,  0.10;  Rio  Grande  City,  Tex.,  0.11;  Fort  Washakie,  Wyo.,  and  Terry's  Landing, 
Mont.,  0.12;  North  Platt^  Nebr.,  0.13;  Foley,  Mont.,  0.14;  Fort  Elliott,  Tex.,  0.16; 
Fort  Bridger,  Wyo.,  and  Fort  Keogh,  Mont,  0.18;  Reipid  City,  Dak.,  0.19;  Denver, 
Fort  McDermitt,  Nov.,  and  Pnnta  iSissa,  Fla.,  0.20;  Deadwood,  Dak.,  0.21;  Dodge  City, 
Kans.,  and  Fort  Garland,  Colo.,  0.22;  Fort  Shaw,  Mont,  0.23;  Fort  Assinniboine,  Mont, 
0.24;  Fremont  and  Inavale,  Nebr.,  and  Huron,  Dak.,  0.25;  Fort  Snelling,  Minn.,  0.28; 
Fort  Buford,  Dak.,  0.29;  Bismarck  and  Fort  Totten,  Dak.,  0.30;  Lordsbnrgh,  N.  Mex., 
and  Superior  City,  Nebr.,  0.35;  Pike's  Peak,  0.36;  Helena,  Mont,  and  Pioche,  Nev., 
0.37;  Fort  Benton,  Mont,  0.38;  Avan,  Nebr.,  and  Key  West,  Fla.,  0.40;  Manhattan, 
Kans.,  and  Salt  Lake  City,  0.42;  Fort  Hale,  Dak.,  and  White  Water,  Cal.,  0.48;  Elko 
and  Toano,  Nev. ;  New  Chicago,  Mont,  Stockham,  Pawnee,  and  Weeping  Water,  Nebr., 
and  Tra<7,  Cal.,  0.50. 

Rainy  days. — ^The  number  varied  in  New  England  finom  12  to  21;  Middle  Atlantie 
States,  10  to  18;  South  Atlantic  States,  4  to  13;  Florida  Peninsnla,  3  to  10;  East  Gulf 
States,  11  to  14;  West  Gulf  States,  7  to  16;  Rio  Grande  Valley,  3  to  10;  Ohio  Valley  and 
Tennessee,  10  to  17;  Lower  Lake  region,  12  to  19;  Upper  Lake  region,  9  to  20;  Extreme 
Northwest,  5  to  11;  Upper  Mississippi  Valley,  5  to  14;  Missouri  Valley,  4  to  14;  Ncnth- 
em  Slope,  3  to  8;  Middle  Slope,  2  to  7;  Southern  Slope,  3  to  9;  Southern  Plateau,  6  to 
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11;  Middle  Plateau,  7  to  10;  Northern  Plateau,  6  to  17;  North  Pacific  Coast  region,  20 
to  24;  Middle  Pacific  coast  region,  10  to  12;  Sonth  Pacific  Coast  region,  2  to  10. 

Cloudy  days, — ^The  numhcr  varied  in  New  England  from  5  to  17;  Middle  Atlantic 
States,  6  to  13;  South  Atlantic  States,  5  to  16;  Florida  Peninsula,  0  to  2;  East  Gulf 
States,  6  to  12;  West  Gulf  States,  2  to  15;  Rio  Grande  Valley,  4  to  16;  Ohio  Valley  and 
Tennessee,  10  to  15;  Lower  Lake  region,' 8  to  15;  Upper  Lake  region,  9  to  17;  Extreme 
Northwest,  2  to  9;  Upper  Mississropi  Valley,  4  to  9;  Missouri  Valley,  4  to  12;  Northern 
Slope,  0  to  7;  Middle  Slope,  1  to  3;  Southern  Slope,  5  to  13;  Southern  Plateau,  2  to  5; 
Middle  Plateau,  5  to  9;  Northern  Plateau,  10  to  16;  North  Pacific  Coast  region,  15  to 
17;  Middle  Pacific  Coast  r^on,  6  to  9;  South  Pacific  Coast  region,  2  to  6. 

^8^1010. — The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows:  New  En- 
ghmd,  1st  to  13th,  17th to 24th,  26th,  27th;Middle  Atlantic  States,  Ist  to6th,  10th,  12th, 
19th  to  24th;  South  Atlantic  States;  4th,  5th;  Tennessee,  4th,  2l8t;  Ohio  Valley,  2d, 
4th,  5th,  21st  to  24th;  Lower  Lake  region,  1st  to  5th,  7th,  10th,  17th  to  24th;  Upper 
Lake  region,  Ist  to  7th,  9th,  11th,  14th,  16th  to  26th;  Extreme  North^/est,  Ist,  3d,  6th, 
9th,  12th,  14th  to  19th,  22d;  Upper  Mississippi  VaUey,  4th,  5th,  17th  to  21st;  Missouri 
Valley,  2d,  16th  to  2l8t,  23d,  24th;  Northern  Slope,  3d,  5th  to  8th,  10th  to  21st,  23d, 
26th  to  28thj  Middle  Slope,  1st,  6th.  7th,  11th,  12th,  17th  to  22d,  26th,  27th;  Southern 
Slope,  2d,  3d,  8th,  19th,  20th;  Southern  Plateau,  1st,  2d,  6th,  7th,  11th,  16th,  18th  to 
20th,  26th,  27th;  Middle  Plateau,  Ist,  5th  to  7th,  9th  to  12th,  15th  to  17th,  20th,  21st, 
26th,  27th;  Northern  Plateau,  5th,  7th  to  9th,  11th,  12th,  13th,  15th,  16th,  17th,  20tli 
to  27th;  North  Pacific  Coast  region,  7th  to  14th,  16th,  17th,  19th,  20th,  23d,  25th,  26th, 
27th;  Middle  Pacific  Coast  region,  10th,  11th,  12th,  17th,  18th;  South  Pacific  Coast  re- 
gion, Ist,  6th,  16th  to  20th.  Particularly  heavy  or  remarkable  snowfalls  were  reported 
as  follows:  Contoocookville.  N.  H.,  5th,  snow  fell  to  a  depth  of  20  inches  and  drifted 
badly.  Newport,  R.  I.,  5tn,  snow  1  foot  deep  on  a  level  and  drifted  to  depths  of  fix>m2 
to  10  feet.  Eastport,  Me.,  the  storm  of  the  5th  was -one  of  the  severest  that  has  visited 
this  section  for  years.  It  was  accompanied  by  a  heavy,  blinding  snow,  which  drifted 
ba^Uy,  making  travel  through  the  oountrjr  very  difficult  for  several  days.  Dubuque, 
Iowa,  20th  and 21st,  heavy  snow-storm;  trams  delayed;  telegraphic  communication  inters 
rupted.  The  Illinois  Central  Ridlroad  Company  ran  liieir  snow-plows  for  the  first  time 
this  season.  La  Crosse,  20th,  heavy  snow-storm  set  in  at  11  a.  m.  and  continued  through- 
out the  day;  the  snow  being  light,  drifted  badly,  causing  delay  of  trains.  2l8t,  storm 
ended  about  1.30  p.  m. ;  depth  of  snow  about  16  inches.  Saint  Paul,  21st,  snow-storm 
ended  at  12.50  p.  m..  nearlv  2  feet  having  fidlen  durins  20th  and  21st,  which  is  badly 
drifted.  All  trains  delayed  on  account  of  snow  blockades,  which  are  reported  as  being 
very  numerous  in  the  southern  part  of  State.  Fort  Washakie,  Wyo.,  20th,  heavy  snow 
in  mountains;  stage  abandoned;  mails  brought  in  on  horsebadc.  Prescott,  Ariz.,  20th, 
snow  reported  to  1^  6  feet  deep  on  the  mountains.  Eagle  Rock,  Idaho,  17th.  7.50  a.  m. 
to  3  p.  m.,  one  of  the  severest  snow-storms  of  the  season;  trains  on  the  Utan  North^n 
Railroad  delayed  by  blockades.  22d,  mails  still  delayed  on  account  of  snow  blockades^ 
Salinas  City,  Cal.,  17th,  snow  fell  to  a  depth  of  i  inch,  **  which  is  more  than  has  ever 
before  been  known  to  fidl  at  this  place."  Springfield,  Mass.,  1st,  heaviest  storm  since 
1854;  snow  22  inches  on  the  level:  Heavy  storms  in  former  years  occurred  as  follows: 
Januaiy,  1857,  17  inches;  January,  1867,  17  inches;  December.  1869,  12  inches;  Febru- 
ary, 1873, 12}  inches.  The  great  snow-storm  of  January,  1867,  impeded  travel  to  a  much 
greater  extent  than  did  the  present  storm,  but  the  depth  of  snow  was  considerably  less, 
the  trouble  at  that  time  being  the  drifting  by  the  heavy  wind  which  accompanied  the 
storm.  Stockbridge,  Mass.,  1st,  snow 22  inches  on  the  level;  heaviest  storm, for  past 
thirty  years.  Carbondale,  Pa. ,  4th,  heaviest  storm  for  years ;  snow  36  inches  on  the  level. 
Lewes,  BeL,  4th,  most  violent  snow-storm  for  yeara;  wind  attained  an  estimated  velocity 
of  70  miles  per  hour.  Along  both  the  Middle  Atlantic  and  New  England  coasts  this  storm 
proved  to  be  the  heaviest  and  most  destructive  for  years.  Many  marine  disasters  occurred 
and  immense  drifts  formed,  which  blockaded  all  railroad  traffic  for  several  days.  Port 
Jervis,  N.  Y.,  1st,  snow  fell  to  the  depth  of  14  inches.  Poughkeepsie,  N.  Y.,  let,  snow 
fell  to  the  depth  of  12  inches,  and  at  several  points  on  Long  Island  to  a  depth  of  16 
inches.  Boston,  1st,  snow  18  inches  on  the  level;  one  of  the  heaviest  storms  for  many 
yeara.  Long  Branch,  N.  J.,  4th,  most  violent  snow-storm  on  these  shores  for  many 
years.  Snow  on  the  ground  ftom  6  inches  to  6  feet  deep.  Drifts  in  many  places  rendered 
travel  impossible.  All  trains  delayed.  Easton.  Pa.,  4th,  severest,  storm  of  the  season; 
i^way  trains  delayed  in  all  directions.  Pougnkeepsie,  N.  Y.,  4th,  storm  commence<l 
at  11  a.  m.,  and  raged  with  great  ftiry  until  7.30  a.  m.  of  the  5th.  Travel  of  all  kinds 
suspended.  Freeport,  Long  Island,  4th,  10  inches  fell  during  the  day;  storm  still  rag- 
ing. Baltimore,  4th,  snow  12  to  14  inches  on  the  level,  and  in  many  places  drifted  from 
4  to  6  feet  deep.  Gloucester,  Mass.,  1st,  snow  18  inches  on  the  level;  in  many  places 
drifted  to  a  depth  of  12  feet  and  in  the  main  streets  from  6  to  8  feet  on  the  north  side. 
Schools  closed  throughout  the  city  and  business  generally  suspended.    Plymouth,  Mass. , 


240  REPORT   OF  THE   CHIEP  SIGNAL-OFFICER. 

1st,  severest  stonn  for  many  years.  Lebanon,  N.  H.,  22d,  14  inclies  on  the  level;  heav- 
iest storm  of  the  season.  Derby  Line,  Vt,  22d,  10  to  15  inches  on  the  level.  Hanover, 
N.  H.,  22d,  12  indues  on  the  level;  heaviest  ffdl  of  the  season.  Montreal,  Can.,  22d, 
streets  blodmded  with  4  feet'of  snow ;  all  travel  serioosly  obetmcted.  Philadelphia,  4th, 
all  traffic  much  impeded ;  snow  10  to  15  inches  on  the  level.  Reports  finom  varions  parts 
of  the  State  show  that  the  storm  was  most  violentin  the  mountains  west  of  Harrisborgh. 
At  many  places  the  snow  fell  to  a  depth  of  3  feet.  At  Williamsport,  Sanbnry,  Reading, 
and  PottsviUe,  and  in  the  northern  part  of  the  State  the  storm  proved  to  be  very  violent. 
South  Fiamingham,  Mass.,  1st,  in  Worcester,  Middlesex,  and  Norfolk  Counties,  high- 
ways blockaded;  railway  trains  all  delayed.  Snow  over  20  inches  deep  on  the  level. 
Lowell,  Mass.,  Ist,  snow  18  inches  on  the  level.    Narrowsburgh,  N.  T.,  Ist,  snow 

2  feet  deep.  Monticello,  N.  Y.,  1st,  snow  20  inches  on  the  level.  Concord,  N.  H.,  llth« 
snow  fell  to  the  depth  of  10  inches  on  the  level,  making  a  total  of  70  inches  since  the 
Ist,  ^*  a  greater  amount  than  that  which  has  fallen  in  the  whole  month  of  February  for 
the  past  twenty  years. '*  Saint  John,  N.  B.,  10th,  heavy  snow-storm  accompanied  by 
violent  winds  from  the  northeast.  All  trains  on  the  Saint  John  and  Maine  Railroad 
blockaded  and  '^tremendous  drifto"  formed  on  the  Intercolonial  Railroad.  The  car 
shed  of  the  latter  railway  company  was  demolished  by  the  heavy  weight  of  snow;  loss 
estimated  at  $75,000.  Port  Jervis,  N.  Y.,  4th,  snow  10  to  15  inches  on  the  level  and 
drifted  badly;  travel  seriously  impeded.  Fredericksbnigh,  Va.,  4th,  heavy  northeast 
storm  for  psit  fifteen  hours;  snow  12  inches  deep  on  the  level.  Trains  delayed  and  all 
communication  on  wagon-roads  cut  off.  Petersburgh,  Va.,  4th,  violent  snow-storm,  ex- 
tending south  to  Weldon,  N.  C,  and  westward  beyond  Lynchburgh.  At  points  along 
the  Norfolk  and  Western  Railroad,  snow  10  to  15  inches  deep.  Washington,  D.  C,  4th, 
snow  fell  to  the  depth  of  from  12  to  14  inches  on  the  level.  Street-car  travel  seriously 
obstructed. 

Largest  monthly  tnowfalU, — ^Emigrant  Gap,  Cal.,  94  inches;  Summit,  Cal.,  90;  Cisco, 
Cal.,  85;  Mount  Washmgton,  54.50;  Truckee,  Nov.,  49.50;  Alta,  Cal.,  49;  Princeton, 
Mass.,  44;  Westborough,  Mass.,  42.50;  Dayton,  Wash.,  42.40;  Newport,  Vt.,  39.55; 
Antrim,  N.  H.,  38.50;  Contoocookville,  N.  H.,  37;  New  Market,  N.  H.,  36.60;  Lunen- 
burgh,  Vt.,  36.50;  Boca,  Nev.,  36;  Boston  and  Grafton,  N.  H.,  34;  Woodstock,  Vt, 
30.75;  Eastport,  31.40;  Dexter,  Me.,  30.50;  Worcester,  Mass.,  30.25;  Rowe  and  South 
Lee,  Mass.,  30;  Marquette,  Mich.,  about  30;  Colfax,  Cal.,  and  White  Plains,  N.  Y.,  29; 
New  Bedford,  Mass.,  about  27;  Strafford,  Vt.,  26;  New  Shoreham,  R,  I.,  25.30;  Roches- 
ter, 24.60;  Corinne,  Utah,  and  Deer  Park,  Md.,  24;  Somerset,  Mass.,  and  Fort  Myer, 
Ya.,  23.30;  Saint  Paul,  22.60;  Ashland,  Wis.,  22;  San  Gorgonio,  Cal.,  21.50;  Amherst, 
Mass.,  20;  Northfield,  Minn.,  19.90;  Dyberry,  Pa.,  19.50;  Berryvale,  Cal.,and  Helvetia, 
W.  Va.,  19;  Kelton,  Utah,  and  Port  Jervis.  N.  Y.,  18;  New  London,  Conn.,  about  18; 
Charlotte,  Vt.,  and  Northport,  Mich.,  17;  Escanaba,  Mich.,  and  Eeene,  Cal.,  16;  Pies- 
cott,  Ariz.,  about  16;  Fall  River,  Mass.,  15.50;  Newport^  R.  I.,  and  Tehachapi,  Cal., 
15;  Winnemucca,  Nev.,  about  15;  Johnstown,  N.  Y.,  14.70;  pSreehold,  N.  J.,  14.50; 
Washington,  D.  C,  14.20;  Otega,  Nev.,  13.75;  Catawissa,  Pa,,  13.40;  Palermo,  N.  Y., 
and  Southington,  Conn.,  13;  Eagle  Rock,  Idaho,  12.70;  Grand  Haven,  121.60;  South 
Orange,  N.  J.,  12.25;  Atlantic  City,  12.10;  Accotink  and  WythevUle,  Va.,  Vineland, 
N.  J.,  Chambersbnrgh,  Pa.,  and  CaraonCity,  Nev.,  12;  Port  Huron,  11.90;  Ogden,  Utah, 
11.88;  Waterburgh,  N.  Y.,  and  Promontory,  Utah,  11.50;  Duluth,  Minn.,  10.80;  Lynch- 
buigh,  Va.,  10.70;  Ardenia,  N.  Y.,  10.50;  Pa^psa Springs,  Colo.,  Halleck,  Nov.,  Flush- 
ing, N.  Y.,  Logan,  Iowa,  Fallston,  Md.,  Pnnceton,  N.  J.^  and  Franklin,  Wis.,  10; 
New  York  City,  about  10;  Wells,  Nev.,  9.75;  Manitowoc,  Wis.,  and  West  Chester,  Pa., 
9;  Sandusky,  8.80;  Terrace,  Utah,  Moorestown,  N.  J.,  and  Friendship,  N.  Y.,  8.50; 
Saint  Vincent,  Minn.,  8.30;  Fallsington,  Pa.,  Lincoln,  Nebr.,  Coopeistown,  N.  Y., 
Coalville,  Utah,  and  Moorhe»d,  Minn.,  8;  Fort  Missoula,  Mont.,  about 8;  Ithaca,  N.  Y., 
Somerville,  N.  J.,  and  New  Athens.  Ohio,  7.50;  Albany,  N.  Y.,  and  Neillsville,  Wis., 
7.30;  Battle  Mountain  and  Palisade,  Nev.,  Red  Bluff,  Cal.,  Williamsport,  Pa.,  and 
Phillipsbprgh,  N.  J.,  7. 

Depth  of  snow  on  ground  at  end  of  month, — Ooiorado:  Pike's  Peak,  about  6  inches.  Oon- 
neciicui:  Southington,  remains  of  drifts;  New  London,  trace.  Idaho:  Eagle  Rock,  3} 
inches.  Iowa:  Ames,  4^  inches.  Maine:  Gardiner,  30  inches,  Oroiio,  10  inches,  East- 
port,  7  inches.  Massachusetts:  Somerset,  trace;  Rowe,  29  inches;  Amherst,  patches  in 
scattering  places;  Worcester,  ground  bare  in  many  places;  Springfield,  6  inches;  Boston, 

3  inches;  Provincetown,  1  inch.  Michigan:  Northport,  }  inch;  Marquette,  12  inches. 
Escanaba,  0  to  |  inch.  Minnesota:  Northfield,  Moorh^id,  and  Saint  Paul,  trace;  Du- 
luth, 4  inches;  Saint  Vincent,  11  inches.  MorUana:  Fort  Missoula,  4  inches;  Helena,  1 
inch.  Nevada:  Pioche,  4  inches.  New  Hampshire:  Grafton,  16  inches;  Mount  Wadi- 
ington,  29  inches;  New  Market,  13  inches.  New  Mexico:  Santa  Fe,  trace  to  3  inches; 
New  York:  Albany,  2  inches;  Cooperstown,  4  inches;  Ithaca^  Oswego,  and  Palermo, 
trace;  Johnson,  4  inches.    Pennsylvania:  Catawissa,  trace  on  hills;  Dybeny,  6  inches. 
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Mode  Island:  Newport,  none  in  open  conntry,  but  in  sheltered  places  small  quantities 
remain  from  the  heayj  storm  that  occurred  on  the  4th  and  5th.  Utah:  Salt  Lake  City, 
trace.  Vermont:  Burlington  and  Strafford,  6  inches;  Quurlotte,  4 to  8  inches;  Newpoi^ 
about  10  inches;  Woodstock,  13  inches. 

Bain,  Afu7,  or  snow  from  a  doudlesa  skp. — ^Burlington,  Vt.,  Ist,  light  snow  at  intervals 
during  the  day  and  night;  2d,  5th,  6th,  13th,  22d,  23d. 

Hail. — Mobile,  Ala.,  28th,  11.30  a.  m.,  lasting  one  minute;  hailstones  }  inch  in  di- 
ameter. Mason,  Tex.,  27th,  7.50  p.  m.,  lasting  ten  minutes;  hailstones  as  Ixirge  as 
pigeon's  egffh.  Fort  Cummings,  N.  Mex.,  27th,  light  hail.  Camp  Grant,  Ariz.,  19th, 
10.30  to  11.30  a.  m.  San  Francisco,  11th,  4.55  to  4. 57  p.  m. ;  16th,  4.15  p.  m.  Los  Ajq- 
geles,  Cal.,  19th,  3  p.  m.,  hail  fell  near  the  foot  hills,  5  miles  nortii  and  in  Sierra  Madre 
Mountains,  13  miles  north  of  station.  Yisalia,  Cal.,  17th,  San  Diego,  Cal.,  1st,  7.22  to 
7.25  p.  m.,  hailstones  were  soft  and  about  the  size  of  peas;  17th,  12.20  p.  m.,  small  haiL 
Point  San  Joed,  Cal.,  15th.  Presidio,  Cal.,  11th,  6.30  a.  m.  Fort  Stevens,  Ore^.,  5th. 
Fort  Townsend,  Wash.,  10th.  Paterson,  N.  J.,  21st,  5.45  p.  m.,  heavy  fidl  of  hail,  last- 
ing 10  minutes.  Ardenia^  N.  T.,  2l8t.  Clarksville,  Tex.,  27th,  hail-stones  one  inch  in 
diameter. 

Sleet — ^Thedateson  whichsleetfell  inthevariousdistrictsaregivenasfollows:  New  Eng- 
land, 9th,  10th,  12th,  20th,  21st,  23d;  Middle  Athmtic  States,  4th,  6th,  19th,  21st;  Ohio 
Valley,  Cincinnati,  21st;  Upper  Mississippi  Valley,  2d,  17thto2l8t;  Missouri  Valley,  17th 
to  22d ;  Southern  Slope,  7th,  8th,  19th,  20ih ;  Southern  Plateau,  LaMesilla,  2d,  Fort  Verde 
and  Gamp  Grant,  Ariz.,  19th;  Northern  Slope,  Fort  Washakie,  Wyo.,  16th;  Northern 
Plateau,  Umatilla,  Oreg.,  22d;  North  Pacific  Coast  region,  12th,  16th,  20th;  South  Pacific 
Coast  rqgion,  Visalia,  Cal.,  17th.  Unusually  severe  sleet-storms  have  been  reported,  as 
follows:  Toledo,  throughout  the  night  of  20th  and  during  the  21st  a  storm  of  rain,  sleet, 
and  snow  raged  with  great  violence;  telegraph  polls  were  prostrated  and  great  damage 
done  to  fruit  and  shade  trees.  Telegraph  lines  were  down  in  every  direction;  all  com- 
munication cut  off.  The  principal  cause  of  destruction  to  property  was  the  heavy  sleet, 
which  prevailed  over  an  area  of  oountiy  within  a  radius  of  20  miles  about  Toledo.  Dam- 
age estimated  at  over  $5,000.  Port  Huron,  Mich.,  21st,  everything  covered  with  a  thick 
coating  of  ice.  A  telegraph  pole,  supporting  30  wires,  was  broken  down  under  its  weight. 
Fort  Madison,  Iowa,  storm  commenced  on  19th  and  continued  during  20th  and  21st; 
rain  froze  as  it  fell;  ground  was  covered  with  a  sheet  of  ice;  trees  were  weighed  down 
with  ice,  and  many  limbs  broken  off.  Fort  Scott,  Kans.,  20th  to  24th;  trees  heavily 
loaded  with  ice;  much  damage  done.  Yates  Centre,  Kans.,  19th  and  20th,  all  exposed 
objects  covered  with  ice  i  inch  in  thickness;  storm  the  severest  of  the  kind  that  has  been 
exx>erienced  here  for  3  years;  sleet  covered  the  ground  to  a  depth  of  4  inches.  Warren- 
ion,  Mo.,  20th,  trees  covered  with  ice;  many  evergreens  broken  down.  Dyberry,  Pa., 
21st,  trees  on  the  hills  loaded  with  ice  an  inch  thick;  thousands  of  limbs  were  broken 
off  and  many  whole  trees  fell.  All  trees  looked  like  weeping  willows  under  the  weight 
of  ice.  Embarrass,  Wis. ,  20th,  ground  covered  with  a  sheet  of  ice.  Keokuk,  19th,  30th, 
rain  freezing  as  it  fell,  weighing  down  telegraph  wires,  trees,  etc.  Rochester,  20th,  very 
violent  storm  began  in  the  early  evening,  accompanied  by  high  wind  Velocities  from  the 
south  and  southwest.  The  damage  alone  to  window-glass  and  sky-lights  reached  thou- 
sands oi  dollars.    Shade  trees  and  telegraph  and  telephone  wires  were  badly  damaged. 

DrougfU, — ^Deadwood,  Dak.,  27th,  the  small  precipitation  of  past  two  months  has 
caused  great  oomphunt  as  to  scarcity  of  water  in  this  city  and  in  the  rural  districtB. 

BSLAxiVJS  HX7MIDIT7. 

The  i>eroentage  of  mean  relative  humidity  for  the  month  ranges  ob  follows:  New  Eng- 
land, from  71  to  81;  Middle  Atlantic  States,  61  to  82;  South  Atlantic  States,  65  to  79; 
Florida  Peninsula,  71  to  73;  East  Gulf  States,  69  to  78;  West  Gulf  States,  64  to  83;  Rio 
Grande  Valley,  67  to  81;  Ohio  Valley  and  Tennessee,  67  to  72;  Lower  Lake  region^  70 
to  79;  Upper  Lake  region,  72  to  82;  Extreme  Northwest,  61  to  88;  Upper  Mississippi 
VaDey,  61  to  74;  Missouri  VaUey,  62  to  74;  Northern  Slope,  54  to  69:  Middle  Slope,  52 
to  60;  Sonthem  Slope,  61  to  82;  Southern  Plateau,  55  to  70;  Middle  Plateau.  50  to  71; 
Northern  Plateau,  61  to  85;  North  Pacific  Coast  region,  Ol^pia,  82.8,  Portland,  82.5; 
Middle  Pacific  Coast  region,  69.75;  South  Pacific  C^st  region,  46  to  70.  High  atationa 
report  the  following  percentages  not  corrected  for  altitude:  Santa  F^  52.9;  Denver, 
47.8;  Pike's  Peak,  73.0;  Mount  Washington,  81.3. 

WINDS. 

The  prevailing  winds  during  the  month  of  February,  1882,  at  Signal  Service  stations 
aire  shown  on  Chart  No.  Q,  by  arrows  which  fly  with  the  wind.  AJong  the  Middle  At^ 
iantic  said  New  England  ooasts  they  are  northwesterly.    In  the  South  Atlantic  States, 
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BOQthweBterly.  Between  tlie  meridians  of  80^  nnd  100^  W.,  and  from  the  Gulf  nortfa- 
vard  to  Lake  Superior,  Boatherly.  In  the  Northern  Plateau,  Northern  and  Middle 
Slopes,  southwest  to  northwest  In  the  Middle  and  Southern  Plateaux,  Tariable.  In 
the  North  Pacific  Coast  iegi<Hi,  southerly.  In  the  Middle  and  Southern  Pacific  Ooask 
legions,  variable. 

Bigk  winds, — The  following  are  the  highest  velocities  attained  on  the  summit  of  Mount 
Washington,  with  direction  at  timeof  occurrenceon  the  respective  dates:  120  miles  NW., 
8th;  116,  NW.,  13th;  110,  NW.,  18th;  106,  NW.,  17th;  90,  SW.,  28th;  89,  NW.,  14th; 
86,  NW.,  3d,  and  W.,  19th;  85,  NW.,  6th  and  10th;  84.  NW.,  16th;  82,  NW.,  11th;  80, 
NW.,  4th  and  15th;  76,NW.,20th;  75,NW.,12th.  On  nil  other  dates  during  the  month 
velocities  reached  or  exceeded  50  miles  per  hour,  with  the  exception  of  23d,  24th,  and 
25th.  On  summit  of  Pike's  Peak  the  highest  velocities  reported  are:  60,  NW.,  3d;  .5H. 
SW.,  11th;  54,  NW.,  4th,  W.,  13th  and  8W.,  18th;  52,  SW.,  17th,  NE.,  2pth  and  NW., 
28th:  50  W.,  5th.  Other  stations  reporting  velocities  of  50  miles  per  hour  or  over  are 
as  follows:  Fort  Shaw,  Mont.,  62,  SW.,  14th.  Stockton,  Tex.,  52,  N  W., 7th.  Indianola^ 
56,  SW.,  28th;  61,  N.,  3d.  Buffalo,  56,  SW.,  22d.  Rochester,  66,  a,  28th.  Oiam- 
paign.  111 ,  51,  SW  ,  21st  Eastport,  60,  NE.,  22d.  NewShoieham,  R.  I.,  64,  KE,  5th; 
60,  N£.,  4th.  Sandy  Hook,  N.  J.,  56,  NE.,  5th;  54,  NE.,  4th,  Bamegat,  N.  J.,  56,  N.{ 
5tb,  50,  NE.,  21st,  Gape  May,  N.  J., 60  NW.,  4th;  50,  NW.,  5th.  Delaware  Break- 
water, 56,  NE.,  4th;  51,  NW.,  5th;  50  SW.,  13th.  Cape  Hepiy,  Ya.,  62,  NE.,  4th. 
Hattenia,  N.  C,  64,  SW.,  21st;  60,  SW.,  4th.  Portsmouth,  N.  C.,  62,  SW.,  4th  and 
21st     Umatilla,  Oreg.,  56,  N.,  16th.    Thatcher's  Inland,  Muis.,  68,  NE.,  5th;  56,  £.,  22d. 

Total  wwvementa  of  the  air, — ^The  following  are  the  loigest  total  movements  at  Signal 
Service  staUona:  Mount  Washington,  27,334  miles;  Pike's  Peak,  14,257;  Thatcher's 
Island,  Mass.,  12,277;  Fort  Shaw,  Mont,  12,189;  Delaware  Breakwater,  12,058;  Cb^ 
May,  12,003;  New  Shoreham,  R.  I.,  11,417;  Portsmouth,  N.  C,  11,308;  Hatteras,  N.a. 
11,285;  Sandyhook,  10,829;  Kittyhawk,  N.  C,  10,353;  Eastport,  10,314;  Sandusky, 
10,029;  Bamegat,  N.  J.,  0^;  IndianohK  9,807;  Grand  Haven,  9,447;  Fort  Asstniii- 
boine,  Mont,  9,446;  Fort  Benton,  9,134;  Cope  Henry,  Va.,  8,952;  Milwaukee,  8,851( 
Chincoteague,  Va.,  8,545;  Cheyenne,  8.540;  Buffiilo,  8,387;  Saint  Vincent,  Minn.,  8,335: 
Boston,  8,005;  Macon,  N.  C,  8,075;  Alpena,  6,048;  Madison,  Wis.,  8,00a  TheianalM 
are  La  Mesilla,  N.  Mex.,  1,900;  Visalia,  2,230;  Florence,  Ariz.,  2,379;  Lynchbaigh,  Va., 
2,600;  Silver  City,  N.  Mex.,  2,641;  Lewiston,  Idaho,  2,712;  Tucson,  Aria.,  2,799;  Fort 
Mi8souk^  Mont,  2,818;  Augosta,  Ga.,  2,890;  Salt  Lake  City,  2,952. 

Loco/ ifoniM. --Sitka,  Alaska,  December  10,  1881.    The  following  report  of  a  most  vi»> 
lent  storm,  although  of  late  date,  but  firom  a  veiy  distant  station,  will  be  found  of  inter- 
est: Heavy  gsles,  ranging  from  30  to  50  miles  per  hour,  accompanied  by  either  xain| 
deet,  or  snow,  began  on  the  5th,  nnd  continued  to  date.    On  the  19th,  at  12.30  a.  m., 
the  gale  increased  to  a  hurricane,  with  violent  gusts  of  over  70  miles  per  hour  fiom  the 
east,  but  no  precipitation;  temperature  from  40°  to  43°.    At  1.55  a.  m.,  storm  showed 
no  abatement  in- violence,  at  which  time  frequent  observations  were  commenced  with  the 
fi>llowing  results:  1.55  a.  m.,  barometer  29.06,  thermometer  40°,  wind  E.,  46  miles;  2.15 
a.  m.,  2a99,  40°.5,  E.,  60;  2.36  a.  m.,  2a99,  40°,  E.,  64;  2.45  a.  m.,  2a96,  40°.5,  E.. 
64:  3.07  a.  m..  2a96,  40°.5,  E.,  62;  3.20  a.  m.,  2a96,  40°.5,  E.,  64;  3.30  a.  m.,  SaOEl^ 
40^.5,  E.,  64:  ^45  a.  m.,  28.92,  40°.5.  E.,  66;  4.10  a.  m.,  28.89, 39°.5,  E.,  68;  4.30 a.  m., 
28.89,  39°,  E..  66;  5  a.  m.,  28.82,  40°,  E.,  44;  5.30  a.  ul,  2a79,  40°,  E.,  46;  fi.45a.  m.,       I 
28.80,  42°.5.  SE.,  44;  6.40  a.  m.,  29.04,  41°.5,  8E.,  41.     At  6  a.  m.  the  hurricane  was      I 
terrible  in  tne  extreme,  the  castle  (place  of  observation)  rocked  1  ike  a  cradleand  it  seemed     J 
every  moment  as  if  the  building  would  be  moved  from  its  foundation.    At  this  junctnm 
there  was  a  loud  crash  as  if  the  building  were  rent  in  twain  and  it  shook  more  violently 
than  before.    Upon  ascending  to  the  roof  a  magnificent  but  awflil  scene  met  the  gaa& 
Sheet  Vgbtning  flashed  iniantastic  shapes  over  the  inky  black  sky,  with  fearfbl  rapidity, 
Ooeanward  the  waves  were  milky  white  with  foam  and  their  roar  was  heard  above  thai 
of  the  storm.    All  the  ^aas  in  the  tower  windows  was  broken  and  a  portion  of  the  roof 
blown  away.    The  iron  pointers  beneath  the  anemoscope  were  so  twisted  as  to  be  ren- 
dered useless.    About  this  time  the  hurricane  reached  its  maximum  velod^,  80  milea^ 
continuing  for  about  five  minutes.     From  this  time  until  the  following  morning  the  storm 
gradually  abated.    20th.  10  a.  m.,  tide  unusually  high.    In  the  harbor  one  steamer  and     . 
a  schooner,  both  of  which  were  attached  to  a  buoy,  which  was  supposed  to  be  imnioT>    I 
able,  had  orifted  over  two  cable  lengths  from  their  original  position.    Most  of  the  onA- 
buildings  along  the  beach  were  demoli^ed  and  floated  out  to  sea  in  small  ftagmcotHL 
The  roofli  of  a  huge  number  of  houses  in  the  village  were  seriously  damaged,  notably  that 
of  the  castle,  the  church,  and  the  custom-house.    Nearly  all  of  the  fences  aloQg  the  beach 
were  prostrated.    11.30  a.  m.,  gide  abating;  vety  heavy  sea  in  the  harbor.    Hie  bell* 
tower  of  the  Sitica  Mission  House  was  thrown  down  in  a  perfect  wreck.    In  the  Indian 
Tillage  seven  of  the  houses  were  unroofed  and  two  of  th^  partially  destroyed.    From 
Tariona  reports  concendng  the  experience  of  many  people  in  the  village^  it  Wbold  ai»pear 
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very  probable  that  a  slight  abode  of  earthqaake  oocnned  at  about  6  a.  m.  ora  diorttlme 
before  the  oocnrrence  of  the  mazimnm  velocity  of  the  hmrksine.  At  5.45  a.  m.  a  quick, 
Bharp  report  was  heard,  as  if  the  building  had  been  rent  in  twain.  A  few  seconds  after 
this  report  the  huge  chimney  of  the  guard-house  fell  down,  nnd  in  the  custom-house  a 
double  door  and  frame- work  of  solid  1<%b  was  thrown  down,  the  Uvbter  being  separated 
from  the  side  walls  on  the  top  and  sides  more  than  two  incnes.  At  the  warehouse  the 
outside  entrance  door  had  seUled  so  much  that  it  was  only  with  great  difiiculty  that  it 
could  be  opened.  In  the  office  the  floor  and  central  wall  were  considerably  disturbed 
and  the  clock  which  hung  against  the  wall  was  found  to  be  so  fiir  removed  ftom  the  pez^ 
pendicular  that  the  pendulum  touched  the  ghuaa  door.  The  diredaon  of  movement  of 
shock  was  from  northwest  to  southeasth  The  wind  directions  during  the  hurricane  were 
from  east  slowly  veering  to  southeast.  The  most  violent  gusts  came  from  the  south, 
veering  slowly  to  the  southwest  and  abating  at  a  point  a  little  west  of  southwest.  The 
hurricane  was  one  continuous,  steady  roar  from  east  and  southeast,  changing  its  charac- 
ter to  gusts  of  fearfhl  violence  from  the  south,  with  comparative  lulls  or  calm  spells  at 
short  intervals.  21st.  7  a.  m.,  gale  from  the  east  increasing  steadily  up  to  11.30  a.  m., 
when  a  sudden  gust  snook  the  building  with  fearfrd  fmtse.  The  anemometer  cups  were 
carried  away,  but  replaced  again  oiler  a  short  intervoL  At  noon  found  it  impossible  to 
take  reading  of  the  anemometer  dial,  owing  to  the  violence  of  the  wind  and  Hie  thick, 
stinging  aleei.  The  following  observations  were  taken  at  short  interviUs:  11.10  a.  m., 
barometer  29.04,  thermometer,  36^,  wind  E.,  41  miles,  cloudy;  11.30  a.  m.,  29.03,  36^, 
E.,  40,  cloudy;  12.10  p.  m.,  28.99,  36^.5.  £.,  43,  sleeting;  12.30  p.  m.,  29.02,  35^  £., 
44.  heavy  snow;  12.45  p.  m.,  2a99,  iff*  £.,  45,  heavy  snow;  1.15  p.  m.,  2a99, 
36^,  £.,  36,  light  snow;  2  p.  m.,  2a94,  36%  E.,  40,  light  snow;  2.20  p.  m., 
2a93,  3r,  E.,  47,  light  snow:  2.50  p.  m.,  28.94,  37^.5.  E.,  47,  light  snow; 
3.07  p.  m.,  2a91,  38°  E.,  44,  light  snow;  3.20  p.  m.,  2a90,  38^^,  R,  44,  light 
snow.  This  storm,  like  that  of  the  19th,  began  with  wind  from  the  east,  grad- 
ually veering  to  the  south,  when  the  temperature  increased  and  a  thaw  and 
rain  se^  in,  continuing  until  midnighl  Heavy  gales,  with  rain  or  snow,  con- 
tinued to  the  end  of  the  UMuth  as  follow«:  22d.  K  42  miles:  23d,  NE.  33;  24th,  SE.  40; 
25th,  6E.  32;  30th,  E.  32;  31st.  8K  2a  Austin,  Tex.,  1st,  heavy  northwest  gale,  which 
at  times  almost  reached  the  violence  of  a  tornado.  Fenced  and  trees  were  blown  dovoi 
and  many  buildings  unroofed.  Several  houses  were  entirely  demolished.  Astoria, 
Oreg.,  9th,  violent  southerly  gskle,  causing  considerable  damage  to  shipping  in  the  hiu^- 
bor  and  in  the  dty  to  signs,  show-windows,  fences,  shade  trees,  and  outbuildings 
Ilwaoo,  Oreg.,  9th,  large  warehouse  leveled  to  the  .ground  and  several  building  un- 
roofed. ''The  rood  across  the  portage  to  the  weather  beach  was  obstructed  with  fallen 
trees  to  such  a  degree  that  it  will  require  a  week's  work  to  dear  away  the  dSbria,  From 
shore  to  shore  across  the  Columbia  bar  the  river  was  one  mass  of  seething,  milky  foam, 
with  tremendous  sea.''  Rock  Island,  111.,  21st,  violent  storm  of  wind  and  rain;  a  large 
portion  of  the  government  bridge,  a  solid  stone  and  iren  structure,  was  blown  down; 
nuuay  buildings  more  or  less  damaged.  Duluth,  2lBt,  very  violent  wind-storm  from 
NNE.,  accompanied  by  driving  snow.  The  sea  on  Lake  Superior  ran  exceedingly  high 
and  all  ice  in  the  harbor  was  broken  up^  the  suspension  bridge  over  the  canal  homy 
damaged  and  rendered  impassable.  The  wind  and  waves  formed  a  hu^  breakwater  of 
ice  along  the  exposed  shore.  Pine  Blu£b,  Ark. ,  2d,  ' '  violent  and  desolating  wind-storm ' ' 
passed  over  a  portion  of  Jefferson  County,  laying  waste  cabins,  houses^  fences,  and  trees. 
One  person  was  killed  and  several  ii^ured.  Findley,  Ohio,  21st,  violent  wind-storm 
during  early  morning.  Numerous  outbuildings  and  fences  demolished^  trees  uprooted. 
BcLffiilo,  2^.  violent  southwesterly  gale.  In  some  portions  of  the  dty  it  seemeid  to  at- 
tain the  violence  of  a  tomada  For  a  space  of  about  three  minutes  the  anemometer 
registered  a  velodty  of  80  mUes  per  hour.  A  waterspout  was  reported  to  have  been 
seen  on  Lake  Erie  between  this  dty  and  Erie  about  the  time  the  gale  struck  Bufi&do. 
Umatilla^  Or^.,  16th,  heaviest  wind-storm  experienced  at  this  station  for  several  years. 
Began  at  10  a.  m.,  violence  gradually  increasing.  At  1  p.  m.  wind  velodty  40  miles  per 
hour,  soon  after  readiing  the  maximum  velodty  of  56  miles  from  the  north,  when  the 
wind  suddenly  died  a>vay.  Dense  clouds  of  sand  filled  the  air  and  no  one  ventured  out 
of  doors;  aJl  business  suspended.  The  sand  and  gravel  dashed  against  windows  and 
the  sides  of  buildings,  making  a  noise  similar  to  that  of  heavy  sleet  Ofympia,  Wash., 
9th,  h«Kvy  wind-storm  from  south,  accompanied  by  rain,  which  began  at  1 1  a.  m.  Threes, 
fences,  and  outbuildings  were  blown  down,  signs  torn  off,  and  windows  breken*  Maxi- 
mum velodty,  42  mUes  per  hour,  continued  from  2.15  to  2.30  p.  m.  Delaware  Break- 
"water,  4th,  terrific  storm  prevailed  throughout  the  day^  the  wind  readiing  a  vdodty  of 
56  miles.  The  sea  wae^ed  over  the  office  building,  filling  the  rain-gauge  and  breaking 
down  the  wires  of  the  **  Breakwater  air-Hn&"  Schooner  Ellen  RookLond,  from  Port- 
land to  Noiifolk,  ran  on  thoice-bre^  at  8.30a.  m.  £a8^)ort  He.,  5th,  one  of  thud  severest 
storms  that  has  visited  this  eectkn  to  a  long  time.    Two  vessels  went  aahore  near  West 
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Qaoddy;  otheis  lost  deck-loadA.  22d,  vexy  severe  stonn;  about  50  feet  of  the  break- 
"water  to  the  entrance  of  Houstin's  ship-yard  was  destroyed,  entailing  a  loss  of  about 
$500.  Several  wharves  were  slightly  damaged.  NewHaven,  21st,  heavy  gale;  ten  canal- 
boats,  loaded  with  coal,  were  sunk  off  Bridgeport,  involving  a  loss  of  $3,700.  Chinco- 
teague,  Va. ,  1st,  schooner  Dolly  Varden  wrecked  on  the  beach  duringgale.  New  Orleans, 
3d,  8.SiO  p.  m.,  during  heavy  gale  steamers  Thomas  Dean  and  Frank  Porgoud  weredriv^i 
fiom  their  moorings  and  crushed  the  New  Orleans  Pacific  Railroad  wharves,  causing  a 
large  amount  of  damage.  A  cool  fleet  of  ten  barges  was  sent  adrift,  five  of  which  were 
sunk  in  midstream ;  loss  estimated  at  $5,000.  Mobile,  28th,  between  9  a.  m.  and  1  p.  m. , 
severe  wind  and  rain  storm ;  telegraph  lines  prostrated ;  considerable  damage  done.  Little 
Bock,  27th,  7.30  to  10.30  p.  m.,  severe  storm,  accompanied  by  thunder  and  heavy  rain; 
streets  were  deluged;  in  some  places  water  reached  a  depth  of  3  feet.  The  electric  dis- 
play was  unusuaQy  brilliant.  The  air  was  so  charged  with  ozone  that  the  odor  was  very 
appreciable,  and  persons  subject  to  catarrhal  afiection  complained  of  the  irritating  efiect 
produced  upon  the  throat  and  lungs.  Several  cases  of  damage  from  lightning  have  been 
reported.  Columbus,  Ohio,  21st,  6  p.  m.,  severest  storm  experienced  for  years.  In  less 
than  half  an  hour  the  wind  increased  i'rom  10  to  40  miles  per  hour;  buildings,  chinmeys, 
fences,  etc,  were  blown  down.  Hogansville,  Ga.,  28th,  violent  wind-storm;  severEd 
houses  destroyed.  Spiceland,  Ind.,  21st,  3  to  3. 30  a.  m.,  very  high  winds,  outbuilding^ 
blown  down  and  unroofed,  trees,  &c.,  blown  down.  Coalville,  Utah,  9th  and  16th, 
heavy  wind-storms;  large  number  of  trees  were  blown  down  and  the  water  in  the  Sound 
made  very  rough. 

YKBIFICATIONS. 

I 

huticaiions, — ^The  detailed  comparison  of  the  tri-daily  indications  for  February,  1882, 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general 
percentage  of  verifications  to  be  87.16  per  cent.  The  percentages  for  the  four  elements 
aro:  Weather,  86.44;  Direction  of  the  Wind,  84.25;  Temperature,  88.15;  Barometer, 
89.72  per  cent.  By  geographicfld  districts  theyaro:  For  New  England,  90.1;  Middle 
Atlantic  States,  92.5;  South  Atlantic  States,  86.9;  Eastern  Gulf  States,  85.8;  Western 
Gulf  States,  86.9;  Lower  Lake  region,  88.5;  Upper  Lake  region,  84.5;  Texmeasee  and  the 
Ohio  Valley,  87.8;  Upper  Mississippi  Valley,  86.1;  Lower  Missouri  Valley,  81.1;  North- 
em  Pacific  Coast  region,  98.2;  Middle  Pacific  Coast  rogion,  97.1;  Southern  Pacific  Coast 
region,  93.7.  There  wero  100  omissions  to  predict  (37  being  due  to  the  absence  of  re- 
ports fiom  the  Pacific  Coast)  out  of  3,444,  or  2.90  per  cent.  Of  the  3,344  predictions 
that  have  b^n  made,  126,  or  3.77  per  cent.,  are  considered  to  have  entirely  fiuled;  119, 
or  3.56  per  cent.,  wero  one-fourth  verified;  351,  or  10.50  per  cent.,  were  one-half  veri- 
fied; 159,  or  4.75  per  cent.,  were  three-fourths  verified;  2,589,  or  77.42  per  coat.,  were 
fully  verified,  so  far  as  can  be  ascertained  fh)m  the  tri-daily  reports. 

ConUionary  dgnah, — 139  cautionary  signals  were  displayed  during  the  month  of  Feb- 
ruary, 1882,  of  which  130,  or  93.52  per  cent,  were  fully  justified  by  winds  of  twenty- 
five  miles  per  hour,  or  over,  at  or  within  a  radius  of  100  miles  of  the  station.  Seventy- 
six  ofi'-shore  signals  wero  di^layed,  of  which  60,  or  78.94  percent,  were  fully  justified; 
68,  or  89.47  per  cent.,  were  justified  as  to  direction;  76,  or  100.0  per  cent.,  were  justified 
as  to  velocity.  Fifty-two  off-shore  signals  were  changed  from  cautionary.  Two  Nort^ 
west  signals  were  displayed,  both  of  which  were  fully  justified.  Two  hundred  nxid 
seventeen  signals  of  all  kinds  were  displayed,  of  which  192,  or  88.48  per  cent,  were 
fully  justified.  The  above  does  not  include  signals  ordered  at  69  display  stations,  whero 
the  velocity  is  only  estimated.  One  hundred  and  eighty-three  winds  of  25  miles  <iit 
more  were  reported,  for  which  no  signals  were  ordered.  Twenty-seven  signals  were  or- 
dered late. 

KAVIGATIOK. 

Stage  ef  wUer  in  rvoen, — ^In  the  table  on  the  right-hand  side  of  Chart  No.  Ill  are  given 
the  hiigheBt  and  lowest  stages  of  water  as  observed  at  Signal  Service  stations  during  tbo 
month  of  February,  1882.  Throughout  the  Lower  Mississippi  and  Ohio  Valleys  and 
along  the  Bed  and  ArkansaH  Rivers  the  heaviest  fioods  for  years  prevailed  during  the 
month.  In  consequence  the  stage  of  water  in  these  rivers  nas  been  remarkably  high, 
as  shown  by  the  following'  figures:  The  Red  River  reached  its  highest  stage  at  Shreve- 
port  on  the  21st,  being  31  feet  and  5  inches  above  low- water  mark,  or  18  inches  above 
the  danger  Una  The  ArkansasRiver  reached  its  higheststage  at  Little  Rock  on  the24thy 
being  21  feet  and  8  inches  above  low-water  mark.  The  Missouri  was  frozen  over  during 
the  month  at  Yankton,  but  reached  its  highest  stage  (a  very  moderate  one)  on  the  14th 
at  Leawmworth,  and  on  the  27th  and  28th  at  Omaha.  The  Mississippi  remained  frozen 
during  the  month  at  Saint  Paul  and  La  Croase,  and  at  a  low-  stage  from  the  1st  to  28th 
a>t  Dubuque,  Davenport^  and  Keokuk.    From  Saint  Louis  to  New  Orleans  reached  its 
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Jiighest  stage  as  follows:  Saint  Louis,  22d,  28  feet  and  3  inches  above  low-water  mark, 
or  21  inches  below  the  danger  line:  Cairo,  25th  and  26th,  51  feet  and  10^  inches  above 
low-water  mark,  or  11  feet  and  10^  inches  above  the  danger  line;  Memphis,  28th,  35  feet 
and  7  inches  above  low-water  mark,  or  19  inches  above  the  danger  line;  Vicksbnrgh, 
28th,  44  feet  and  8  inches  above  low-water  mark,  or  3  feet  and  8  inches  above  the  danger 
Mne.  New  Orleans,  28th,  15  inches  above  the  danger  line.  The  Ohio  Biver  reached  its 
highest  stage  at  the  various  stations  as  follows:  Pittsbmgh,  22d,  21  feet  and  1  inch  above 
low-water  mark,  or  13  inches  above  the  danger  line.  Cincinnati,  21st,  58  feet  and  7 
inches  above  low-water  mark,  or  8  feet  and  7  inches  above  the  danger  line.  Lonisville, 
22d,  37  feet  and  2  inches  above  low-water  mark,  or  38  inches  above  the  danger  line.  The 
Camberland  at  Nashville  reached  its  highest  stage  on  the  1st,  43  feet  and  6  inches  above 
low-water  mark,  or  18  inches  above  l£e  danger  line.  The  Tennessee  at  Chattanooga 
reached  its  highest  stage  on  the  Ist,  29  feet  and  11  inches  above  low-water  mark,  or  13 
inches  below  the  danger  line.  The  Monongahela  remained  at  a  moderate  stage  through- 
out the  month;  highest  water  at  Morgantown  on  the  9th,  and  at  Pittsburgh  on  the  22d. 
No  marked  change  occurred  in  the  Savannah,  Willamette,  Sacramento,  Mobile  and  Colo- 
rado Bivers;  those  in  the  extreme  Western  States  reached  their  highest  stage  on  the  27th. 

Ice  in  rivers  and  harbors, — ConnecUcut  Biver:  New  Haven,  17th,  ice  broke  up.  Wood- 
stock, Yt.,  28th,  river  nearly  clear  of  ice.  Ddaware  Biver:  Cocheton,  14th,  heavy  ice 
gorges,  village  flooded;  several  buildings  crushed  by  the  ice  and  carried  down  the  river. 
HvSson  Biver:  Newburgh,  14th,  river  open  at  this  point  after  having  been  closed  since 
January  23.  Poughkeepsie,  14th,  all  ice  south  of  Fort  Montgomery  is  on  the  move.  Al- 
bany, 14ih,  ice  began  moving;  17th,  moved  down  about  19  miles  and  gorged  on  a  bar  at 
Doves  Point,  causing  the  water  to  back  very  rapidly,  which  shortly  afterward  was  running 
at  the  rate  of  seven  miles  per  hour  in  upon  the  city,  flooding  stores  and  cellars  and  causing 
considerable  loss  to  merchants;  18th,  river  almost  free  of  ice;  19th,  river  entirely  free  of 
iee;  22d,  23d,  24th,  floating  ice;  25th,  frozen  over.  Columbia  Biver:  Umatilla,  Oreg., 
18th,  river  frozen;  19th,  fvM  of  floating  ice;  26th,  clear  of  ice.  Portland,  2l8t,  floating 
iee.  PaUmae  Biver:  Colfax,  Wash.,  28th,  ice  broke  up  during  p.  m.  Saifd  Clair  Biver: 
Port  Huron,  Ist,  river  clear  of  ice;  2d,  5th,  6th,  8th,  22d,  23d,  floating  ice.  Grand 
Biver:  Grand  Haven,  Ist,  free  of  ice;  14th,  first  sailing  vessel  of  season  arrived.  Lans- 
ing, 21fit,  river  closed;  25th,  river  open.  Bock  Biver:  Bockford,  111.,  23d,  frozen  over; 
26th,  ioe  going  out.  Housaionic  Biver:  South  Lee,  Mass.,  17th,  ice  passed  out  of  the 
mill-ponds  on  the  river  as  far  up  as  Pittsfield;  no  damage  done  to  mills  or  bridges. 
Tkwi¥ier  Bay:  Alpena,  12th,  floating  ice;  13th,  clear  of  ice;  18th,  19th,  partly  frozen. 
l%imder  Bay  Biver:  Alpena,  13th,  partly  clear  of  ice;  16th,  clear  of  ioe,  navigation  open; 
I8th,  19th,  partly  frozen.  Lake  thiperior :  Duluth,  22d,  lake  frozen.  Lake  Michigan: 
Marquette,  5th,  harbor  fit>zen.  Lake  Erie :  Cleveland,  6th,  ice  disappearing;  11th,  ioe 
broke  up  and  floated  out  into  the  lake.  Toledo,  25th,  navigation  open;  27th,  naviga- 
tion fully  open  for  coasting  vessels.  Sandusky  Bay:  Sandusky,  11th,  ice  moved  slightly; 
12th,  lee  becoming  very  soft;  13th,  ice  entirely  disappeared  from  bay;  23d,  bay  frozen 
over;  ^th.  ice  in  bay  softening.  Matmee  Biver:  Toledo,  13th,  ice  breaking  up;  14th, 
river  fully  open,  harbor  dear  of  ice.  Niagara  Biver :  Buffalo,  14th,  ioe  moving  out  ox 
river.  Omoego  Biver:  North  Volney,  N.  Y.,  19th,  river  frozen.  Lake  CJuunpkdn:  Char- 
lotte, Yt,  4th,  partially  closed  by  ice;  15th,  much  floating  ice;  23d,  lake  closed;  28th, 
ioe  moving  in  middle  of  lake.  Mississippi  Biver:  Burlington,  10th,  ioe  breaking  up: 
11th,  on  the  immediate  front,  and  on  the  Illinois  side,  the  ice  completely  broke  up  ana 
passed  out;  12th,  dear  of  ice;  22d,  large  quantity  of  floating  ice;  23d,  24th,  25th,  floating 
ice.  Dubuque,  4th,  ice  becoming  unsafe  for  crossing;  6th,  breaking  up;  11th,  melting 
rapidly,  river  nearly  clear  in  front  of  levee;  12th,  ice  gorge  broke  at  10  a.  m.  noor  Eagle 
Point;  11  p.  m.,  river  fall  of  ice;  4  p.  m.,  nearly  clear,  ferry-boat  running;  2l8t,  23d, 
ik)ating  ice.  feriy-boat  making  trii>s  with  great  dd£Blculty,  ice  10  inches  thick  in  sloughs 
and  lakes,  loe-cutting  resumed;  26th,  clear  of  ice.  Keokuk,  22d,  river  full  of  floating 
ioe;  27th,  free  of  ice.  La  Crosse,  13th,  ice  becoming  weak,  crossing  thereon  suspended. 
Saint  Paul,  27th,  ice  gathering  suspended,  ice  unsafe  for  crossing.  Clinton,  Iowa,  12th, 
clear  of  ioe.  navigation  open;  22d,  23d,  heavy  drift  ice.  Guttenburghj  Iowa,  12th,  ice 
broke  up.  Muscatine,  Iowa,  6th,  ice  broke  up  at  1  p.  m. ;  7th,  ferry  boats  running. 
Missouri  Biver :  De  Soto,  Nebr.,  12th,  ice  broke  in  river.  Omaha,  13tli,  river  open  and 
gorged;  14th,  river  open;  2l8t,  frozen;  26th,  ice  breaking  up;  27th,  river  open.  Leaven- 
worth, 7th,  slush  ice  in  river;  9th,  dear  of  ioe;  21st,  2&,  23d,  24th,  slush  ice  in  river; 
26th,  clear  of  ice. 

Floods. — ^The  remarkably  heavy  rains  of  the  last  half  of  January  in  the  Ohio,  Central, 
and  Lower  Mississippi  Vtdleys  considerably  abated  during  February,  but  the  severity 
of  the  floods  did  not.  The  rain  continued  incessant  and  moderately  heavy  in  these  re- 
gions, and  the  destruction  of  life  and  property,  together  with  the  exceedingly  high  stage 
of  water,  was  in  many  places  without  precedent.  Alabama :  Montgomery,  2d,  great  dam- 
age throughout  the  central  portion  of  the  State  by  heavy  floods  along  the  Warrior,  Big- 
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bee,  and  Tombigbee  RiYero.  Arkanaaa:  Heleoft,  17th,  river  3^  inches  above  the  highest 
-water  ever  known  and  slowly  fisJling.  The  levee  broke  at  a  point  aboat  two  miles  below 
the  dty,  and  again  nearWestover,  sabmeiging  the  eoantry  fora  distance  of  several  miles. 
The  embankment  of  the  Iron  Mountain  and  Helena  Railroad,  leading  oat  from  the 
levee,  was  washed  away  for  a  considerable  distance;  all  telcigraph  wires  along  the  rail- 
road  carried  away.  The  Midland  Railroad  flooded  and  entirely  useless.  All  lowlands 
south  of  the  city  submeiged,  resulting  in  great  distiiress  and  loss  of  property;  bnsineBS  en- 
tirely suspended.  20th,  the  principal  streets  in  the  central  jwrtion  of  the  city  flooded, 
and  skiiTs  and  dugouts  are  the  only  means  of  transportation.  Water  in  the  city  rising 
steadily,  with  great  destruction  of  property.  Much  destitution  and  distress  in  the  ovei^ 
flowed  districts.  24th,  river  falling  at  the  rate  of  half  an  inch  every  24  hours.  Several 
miles  of  the  Mobile  and  Northwestern  Railroad  washed  away.  Just  below  the  city  32 
plantations,  comprising  more  than  12,000  acres,  are  all  under  water.  From  Memphis  to 
Madison,  Ark.,  a  distance  of  40  miles  to  the  west,  '*  there  is  nothing  but  one  wide  ex- 
panse and  waste  of  water."  Little  Rock,  23d,  river  reached  the  danger  line  ait  9  p.  m.; 
water  covered  with  floating  logs,  trees,  &c  Owing  to  a  break  in  the  levee  30,000  acres  of 
Taluiible  cotton  lands  were  flooded.  24th,  river  about  24  feet  above  low-water  mark 
and  rising  at  the  rate  of  one  inch  per  hour.  25th,  river  commenced  Dedling.  Terry's 
Ferry,  24th,  Arkansas  River  above  its  bcmks  and  the  water  rising  rapidly;  large  tracts  of 
land  overflowed.  Adamsburg,  24th,  nearly  the  entire  town  inundated  and  the  whole  of 
Pastoria  county  under  water;  river  now  running  through  Flat  Bayou.  Pine  Bluif,  24Ui, 
river  above  its  banks  and  much  damage  caused  to  property.  Desha's,  24th,  'Moss  of 
property  by  flooding  very  extensive;"  water  over  three  feet  deepen  the  rMrth  bank.  Mo- 
riauna,  14&,  Longville  River  unusually  high,  water  over  the  railroad  trestle  and  all 
trains  delayed.  Clxuendon,  20th,  White  River  overflowed  and  the  water  rising  steadily. 
Chicot,  2d,  country  flooded  for  miles;  heavy  breaks  in  all  the  levees  and  water  rising  with 
ereat  rapidity.  *  *  People  moving  their  household  eflSscts  on  improvised  raits. ' '  Omada: 
Warkworth,  Ontario,  Ist,  Mill  River  overflowed  and  considerable  property  damaged, 
Saint  Jacques,  Achi^m,  Quebec,  1st,  very  heavy  rains;  water  so  high  that  people  were 
compelled  to  move  their  household  property  and  stock  and  abandon  their  homes;  highest 
water  ever  experienced  here.  Montreal,  2d,  owing  to  heavy  rains  and  the  rapid  melting 
of  the  snow  in  elevated  portions  of  the  dty,  the  western  section  was  inundated  to  a 
depth  of  ih>m  4  to  10  feet.  ''People  moved  about  on  improvised  rafts;"  Grand 
Tnink  Railroad  submerged  to  a  depth  of  from  4  to  6  feet;  all  travel  suspended. 
lUinois:  Carlisle,  24th,  Okawa  River  above  its  banks  and  considerable  property 
destroyed;  two  railroad  bridges  carried  away  and  travel  suspended;  passengers  txans- 
ferred  in  boats  to  the  Yandalia,  Ohio,  and  Mississippi  trains.  Garlinville,  21sty  un- 
usually heavy  rain  for  the  past  forty-eight  hours;  all  trains  abandoned,  brid^  and 
houses  swept  away  and  great  damage  to  &rma  situated  in  the  lowlands.  Yandalia,  21st^ 
Okawa  River  overflowed  and  the  bottom  lands,  comprising  an  area  of  about  fLv^  miks 
square,  submei^ged  to  a  depth  of  from  6  to  10  feet.  A  laige  amount  of  live  stock  and 
lumber  swept  away.  Water  higher  than  at  any  time  since  1875  and  still  rising;  many 
highway  bridges  swept  away.  Bellville,  20th,  continued  rain  for  the  past  ibrty-eight 
hours  caused  all  streams  to  overflow  then  banks,  flooding  flelds  and  doing  considenU^e 
damage  to  buildings  and  fences;  tracks  of  the  Louisville  and  Nashville  Railroad  acron 
Silver  creek  bottom  submerged  and  all  trains  delayed.  Alton,  20th,  immense  damage  to 
dty  an  drailroad  proi)erty ;  incessant  rain  for  past  forty-eight  hours.  Macoupin  Creek 
overflowed  and  all  communication  with  Springfield  and  Chicago  cut  oft  Wood  River 
overflowed  and  many  farms  under  water;  the  river  rose  from  25  to  30  feet  and  swept 
everything  before  it.  In  the  Wood  River  bottoms  the  destruction  of  property  is  without 
parallel  in  the  history  of  that  section  of  the  State.  Alton  Junction  completely  inundated ; 
highest  water  ever  known.  Springfield,  20th,  heavy  rains  for  the  past  forty-eigiht  hours. 
All  streams  rose  with  unparalleled  rapidity;  lowbmds  covered  with  water  from  6  to  12 
feet  deep.  Sangamon  River  and  Li<^,  Hurricane,  and  Macoupin  Creeks,  45  miles  be- 
low this  point,  higher  than  ever  before  known.  Railroad  travel  suspended  and  tele- 
graphic communication  cut  off;  several  heavy  bridges  washed  awi^.  Salem,  20thf 
country  flooded  for  miles  about;  many  bridges  in  the  country  washed  away;  railroad 
travel  suspended  and  highways  impassable.  Mount  Vernon,  23d,  heaviest  flood  ibr  years ; 
great  damage  to  farm  property.  Masooutah,  23d,  Silver  Creek  overflowed;  surrounding 
country  flowed  and  travd  generally  impeded.  Jerseyville,  20th,  higliest  water  for  the 
past  40  years;  rain  continued  without  cessation  for  thirty-six  hours;  brid^ies,  fences,  and 
buildings  washed  away.  Shelby ville,  20th,  Okaw  River  overflowed;  water  higher  than 
during  the  great  freshet  of  1875;  bottom  lands  completely  submcT^ged  and  all  crops  a 
total  loss.  Tuscola,  20th,  great  portion  of  the  city  under  water;  flood  unprecedented; 
great  dxunage  to  property;  all  trains  delayed  and  telegraphic  communication  cut  off. 
White  Hall,  20th,  heaviest  rain  for  many  years;  great  damage  to  farm  and  dty  property 
and  considerable  loss  of  stock ;  railroad-tracks  submerged  and  all  travd  suspended.     Leb- 
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anon,  dOth,  heaviest  rain  for  many  years;  streams  higher  than  ever  hefore  known.  Many 
fiums  inundated,  causing  great  damage  to  the  wheat  crop.  Bridges  and  fences  destroyed, 
meaning  a  lajnge  loss  in  this  respect.  EfiSngham,  20th,  rain  fell  incessantly  for  pest  forty- 
eight  hours.  Bridges  washed  away  and  all  railroad  travel  suspended.  Peoria,  20tj^, 
Yery  heavy  rains  during  the  past  two  days,  hut  no  damage  from  overflow.  River  ahout 
10  feet  ahove  low-water  mark.  Cairo,  23d,  12  m.,  water  reached  the  top  of  river  gauge 
61  feet  above  low- water  mark,  or  11  feet  above  the  danger-line.  24th,  1  p.  m.,  break 
occurred  in  new  levee  but  was  checked  without  damage  to  property,  and  on  the  morning 
of  the  2Gth  a  similar  break  occurred  with  similar  results.  To  provide  against  overflow 
for  the  past  few  days  has  cost  the  city  over  ^7,000.  The  water,  which  owing  to  great 
pressure  has  Altered  through  the  levee,  together  wilh  the  enormous  quantity  which  has 
fallen  during  the  past  few  weeks,  has  about  inundated  the  city.  In  many  places  the 
streets  were  under  water  and  cellars  were  flooded.  Should  this  ''sipe  water,"  as  it  is 
termed,  rise  eight  inches  higher  every  street  and  walk  in  the  city  would  be  under  water. 
At  its  present  stage  tiie  water  is  the  highest  ever  known  in  this  city  and  the  quantity  and 
general  extent  is  unprecedented.  25th  and  26thj  water  in  the  Ohio  reached  51  feet  and 
10}  inches  above  low-water  mark,  or  11  feet  10}  inches  above  the  danger-line,  the  high- 
est water  ever  known  here.  Charleston,  20th,  Cossell,  Riles,  and  Eickapoo  Cieeks  about 
10  feet  above  low- water  mark,  or  6  inches  lower  than  the  flood  of  1881 ;  considerable 
damage  to  property.  21st,  Embarras  River  higher  than  ever  before  known,  being  31} 
indies  higher  than  the  great  flood  of  August  2,  1875;  the  river  rose  about  24  feet  above 
low  water,  or  8  feet  above  danger  line.  Damage  to  the  extent  of  thousands  of  dollars 
has  been  done  to  bridges,  fences,  etc.,  in  Coles  County.  Indiana:  Madison,  19th,  starch 
factoiy,  saw-mills,  ship-yards,  cooper  shops  and  cellars  on  Ohio  street,  and  the  railroad 
depot  flooded;  river  still  rising.  New  Albany,  21st,  lai^ge  amount  of  damage  to  private 
property;  600  houses  under  water;  portions  of  dty  along  river  front  flooded  for  a  dis- 
tance of  two  miles ;  all  manufacturing  establishments  dosed.  Over  100  feet  of  the  trestle- 
woiic  of  the  Air  Line  Railroad  was  washed  away.  Heavy  washouts  on  other  railroads 
in  vidnity.  The  flood  of  1647  lacked  two  feet  of  reaching  the  high- water  mark  of  1^2, 
while  the  flood  of  1867  was  4}  feet  below  that  of  1832.  The  flood  of  1869  was  six  inches 
bdow  that  of  1867,  and  was  very  destructive  to  property  along  the  river  as  it  came  on 
very  suddenly.  The  flood  of  1868  was  18  inches  below  that  of  the  following  year.  The 
present  flood  is  still  below  the  high-water  mark  of  1867.  Aurora,  21st,  4  p.  m. ,  river  higher 
than  during  the  great  flood  of  1847;  water  rose  two  inches  per  hour  for  the  past  twenty- 
four  hours.  In  many  streets  water  from  4  to  6  feet  deep;  people  oompdled  to  move  to 
the  second  story  of  their  dwellings.  Lawrenceburgh,  21st,  since  the  night  of  tiie  20th 
all  communication  with  the  town  was  cut  off;  *' almost  the  entire  place  was  a  sea  of 
muddy  vrater; "  railroads  all  washed  out,  highways  submerged,  and  no  steamers  could 
^ect  a  landing.  About  3,000  people  were  render^  homeless.  *'  The  water  attained  a 
depth  of  12  feet  in  the  streets  and  rushed  through  them  with  terrible  force.  Horses, 
cattle,  and  hogps  were  left  to  their  fate  and  soon  the  rushing  torrent  was  covered  with 
their  bodies."  The  destruction  of  property  and  the  terrible  misery  accompanying  the 
ravages  of  this  flood  are  without  precedent  in  the  history  of  this  section  of  the  State. 
Evansville,  21st,  river  remarkably  high  for  past  six  weeks;  river  now  b,bove  its  btmks 
and  steadily  rising.  The  Kentucky  shore  entirdy  submeiged  to  the  tops  of  the  trees ;  6  p.  m. , 
water  43  feet  and  5  indies  above  low-water  mark.  22d,  water  44  feet  above  low-water 
mark,  or  2  feet  and  3  inches  bdow  the  highest  water  ever  known,  the  great  flood  of  1867. 
Orleans,  2l8t,  country  for  miles  about  deluged  with  rain;  over  20  squares  of  northwest 
portion  of  dty  flooded  from  one  to  six  feet  deep.  Lost  River  overflowed,  washing  away 
fencing  and  buildings;  hogs  and  sheep  drowned  in  considerable  numbers.  Terre 
Haute,  2l8t,  Wabash  River  rose  66  inches  in  past  twenty-one  hours  and  still  rising  at 
the  rate  of  2}  inches  per  hour,  with  21  feet  in  the  channd.  Railroads  badly  damaged 
and  cdl  communication  suspended.  Highest  rise  of  late  years  occurred  in  1875,  when 
there  was  27  feet  and  8  inches  in  the  channd.  Madison,  21st,  river  rising  rapidly, 
water  within  two  feet  of  the  great  flood  of  1847.  Nearly  1,000  people  thrown  out  of 
employment;  manufactories  and  residences  flooded;  great  damage  to  private  as  well  as 
corporate  property.  Hagerstown,  20th,  heavy  rain  for  the  past  forty-ei^t  hours.  Many 
stmims  ^*  bank  full "  and  others  spreading  over  the  surrounding  oountiy.  Yevay,  18th, 
Ohio  River  *'over  its  boundaries; "  lower  part  of  dty  inundated,  creeks  and  streams 
much  swollen.  19th,  river  still  rising,  people  leaving  their  homes;  all  the  adjacent 
lands  along  the  river  submerged;  many  frame  buildings  floated  away.  2l8t,  much  lum- 
ber and  many  saw-logs  have  floated  awa^.  22d,  river  l^inning  to  recede.  23d  and  24th, 
river  falling  slowly.  Laconia,  22d,  Ohio  River  reached  its  highest  point  to-day;  as  com- 
pared with  former  great  floods,  it  is  as  follows:  34  inches  below  the  flood  of  1847;  33 
inches  above  that  of  1853;  and  1  inch  above  that  of  1867:  The  bottom  lands  overflowed, 
causing  immense  damage  to  property.  Saint  Meinrad,  21  st,  Anderson  Creek  higher  than 
ever  before  known.     Rising  Sun,  2l8t,  Ohio  River  higher  than  at  any  time  since  the 
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great  flood  of  1847.  Indicm  Territorif:  Fort  Gibson,  21st,  river  lisiiig  rapidly,  and  foil 
of  diiiV'WOod.  Kentud^:  Covington,  19th,  water  over  the  sidewalks  near  the  sn^ensioii 
bridge;  river  rising  rapidly.  Canollton,  19th,  principal  streets  several  feet  under  water; 
Kentucky  River  unnsnally  high  and  rising  rapidly;  20th,  over  40  dwelling  hooses,  two 
hotels,  two  saw-mills,  and  mnch  other  property  flooded  by  hi^  water.  About  60  fioni- 
lies  have  been  rendered  homeless.  Most  of  the  highway  bridges  in  the  snrronnding 
conntiy  have  be^i  washed  away.  Milton,  19th,  many  of  the  streets  several  feet  under 
water ;  considerable  destruction  of  property.  Catlettsburgh,  21st,  heavy  land  slides  along 
the  railroad  lines  and  much  damage  to  property  in  the  surrounding  country.  Louisville. 
19thj  river  rose  nearly  2  feet  during  the  past  twenty-four  hours  and  still  rising,  with  29| 
feet  in  the  canal  and  27^  feet  in  the  chute  on  the  &l]s.  Fourth  street  cut  off  by  water 
from  all  communication  with  the  river;  all  cellars  and  first  floors  in  that  vicinity  flooded. 
20th,  water  rising  at  the  rate  of  2  inches  per  hour.  In  some  portions  of  the  city  wat» 
4  to  6  feet  deep.  Most  of  the  distilleries  compelled  to  close  and  many  manufactories 
surrounded  by  water.  Highest  water  since  1867.  22d,  river  reached  its  highest  point; 
much  damage  has  been  sustained  by  manufacturers  and  others  living  along  the  river 
front.  23d,  river  falling.  Louisiana:  Lake  Providence,  Carroll  County,  2d,  county 
flooded  for  miles  and  people  compelled  to  abandon  their  homes.  Heaviest  flood  for  past 
thirty  years.  The  flood  of  1844  was  exceeded  about  2  feet  by  that  of  1858,  the  latter 
about  2  feet  by  the  flood  of  1862;  the  flood  of  1862  was  exceeded  about  18  inches  by  the 
flood  of  1876  and  1877,  and  34  inches  by  the  flood  of  1882.  Longwood,  2d,  levee  broken 
in  several  places:  plantations  flooded  and  most  of  the  n^ro  cabins  swept  away;  oountiy 
very  desolate.  Shreveport,  4th,  heavy  rain  for  past  thirty-six  hours.  The  lakes  above 
the  dty  higher  than  for  the  past  six  years.  20th,  the  high  stage  of  water  in  the  river 
seriously  threatened  plantation  prop^y,  gin-houses,  stock,  etc.  Breaks  in  the  levees 
a^  reported  daily  and  cause  great  excitement  among  planters.  New  Orleans,  11th,  a 
crevasse  300  feet  wide  and  from  2  to  4  feet  deep  occurred  at  Kemp  Levee,  in  TensM 
Parish.  JUisnssippL'  Greenville,  25th,  levee  broke  between  Easton  Landing  and  Mound 
City,  flooding  the  surrounding  country.  Damage  to  levees  amount  to  over  $500,000.  At 
BoUvar  the  levee  is  ' '  broken  as  &r  as  the  eye  can  reach. ' '  The  levee  system  is  a  general 
wreck ;  nearly  the  whole  of  Bolivar  and  Washington  Counties  inundated.  Missouri:  Saint 
Ix>uis,  20th,  remarkably  heavy  rains;  cellars  flooded,  sewers  obstructed,  and  great  dam- 
age to  embankments  and  streets.  Damage  to  railroad  property  in  the  vicinity  of  the 
dty  unusually  laige,  blockade  to  railroad  travel  unprecedented;  no  trains  for  forty-eiglit 
hours.  About  500,000  feet  of  lumber  carried  off  by  the  high  vrater.  Rise  in  the  river 
the  most  rapid  known  for  the  past  35  years.  So  sudden  and  great  was  the  rise  in  the 
Mississippi  between  Memphis  and  Yicksburgh  that  over  270  steamship  landin^i  were 
abandoned  In  two  days.  At  Forest  Park  the  caip  ponds  were  consolidated  into  one  vast 
sheet  of  water.  The  River  des  Peres  flowing  through  the  park  rose  above  its  banks,  a 
condition  never  before  observed  by  the  oldest  resident  in  the  neighborhood.  Owing  to 
the  rapid  rise  of  the  water,  much  freight  on  the  levee,  supposed  to  be  out  of  danger,  was 
submerged  before  it  could  be  removed.  Rosedale,  2l8t,  heaviest  flood  ever  experienced; 
bottom  lands  flooded  for  miles;  much  damage  to  farm  and  dty  property.  Hodimont^ 
21st,  flood  almost  unprecedented;  '^  streams  that  have  remained  quiet  the  whole  year 
round,  excepting  for  an  hour  or  so  alter  a  heavy  rain,  were  converted  into  broad  riven, 
rushing  with  the  velocity  of  a  mill-race. ' '  Cheltenham,  21st,  River  des  Peres  overflowed, 
flooding  all  the  manufactories  of  the  city;  several  hundred  men  thrown  out  of  em^ay- 
ment;  over  75,000  bricks  destroyed.  Barret's  Station,  21st,  Grand  Glaze  Creek  bottom, 
comprising  the  whole  country  between  this  point  and  the  Meramec  River,  entirely  sub- 
merged; hundreds  of  farms  divested  of  fences  and  outbuildings.  This  sudden  and  ex- 
tensive rise  is  without  parallel  in  the  history  of  this  section  of  the  State.  Saint  Charles, 
20th,  Big  Muddy  River  overflowed  and  several  bridges  carried  away;  considerable  de- 
struction of  £Emn  property.  New  York:  Saratoga,  2d,  high  water  caused  great  damage 
to  the  Adirondack  Railroad  bridge.  Much  loss  to  private  property.  Thurman,  2d,  400 
feetof  railroad  track  covered  by  a  heavy  land  slide.  All  streams  overflowed.  Hadley, 
2d,  heavy  land  slide  covering  100  feet  of  railroad  track;  lands  submerged  and  buildingpi 
flooded.  North  Carolina:  Wilmington,  11th,  heavy  freshet  along  Black  River.  At 
Maultsby's  Point,  heaviest  known  for  years.  Over  30  head  of  cattle  drowned  and  much 
other  property  lost.  Ohio:  Cincinnati,  16th,  river  rising  rapidly.  17th,  water  reached 
the  danger  line,  or  50  above  low-water  mark.  18th  and  19th,  river  rising  steadily.  iK)tii, 
houses  on  the  river  front  partially  submerged  compelling  the  occupants  to  move  their 
property  to  the  second  floors;  merclumts  and  manu£icturers  suffered  serious  interruption 
to  business.  21st,  4  p.  m. ,  river  58  feet  and  7  inches  above  low-water  mark  or  8  feet  and 
7  inches  above  the  danger  line;  highest  water  since  1847  when  the  river  rose  63  feet  and  6 
inches  above  low-water  mark  or  13  feet  and  6  inches  above  the  dangerline.  The  highest 
stage  ever  known  occurred  February  17, 1832,  when  the  water  reached  64  feet  above  low- 
water  mark  or  14  feet  above  the  danger  line.    In  February,  1815,  the  water  rose  over  50 
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feet  above  the  low-water  mark.  The  following  is  an  hourly  reooid  of  the  rise  as  noted  ai 
tile  city  water-works  on  the  5M)th:  6  a.  m.,  54  feet,  5  inches;  7  a.  m.,  64  feet^  7  inches; 
8  a.  m.,  54  feet,  8  inches;  9  a.  m,,  54  feet,  9  inches;  10  a.  m.,  54  feet^  11  inches;  11  a. 
m.,  55 feet;  12  m.,  55  feet,  2  inches;  1  p.  m.,  55  feet,  3  inches;  2  p.  m.,  55  feet^  7inches; 
3  p.  m.,  55  feet,  10  inches;  4  p.  m.,  56  feet;  5  p.  m.,  56  feet,  3  inches;  6  p.  m.,  56  feet^ 
5  inches;  7  p.  m.,  56  feet,  7  inches:  8  p.  m.,  56  feet^  8  inches;  9  p.  m.,  56  feet,  10  inches; 
tl  p.  UL,  57  feet,  2  inches;  midnignt,  57  feet,  3  inches.  21st,  over  a  half  a  mile  of  tlie 
trestle-work  on  the  G.  and  E.  N.  G.  R.  R.  was  washc»d  away.  Many  large  HigtiliprJAg 
and  other  mann&ctories  compelled  to  suspend  operations.  Several  hundred  houses  ad- 
jacent to  the  river  front  had  from  one  to  ten  feet  of  water  over  the  first  floors.  Along 
Mill  Creek  many  houses  were  floodedand  several  buildings  were  moved  from  their  founda- 
tions. 22d,  portion  of  the  track  of  the  Cincinnati  and  Springfield  Railroad  washed  away. 
Many  hogs  and  cattle  drowned.  No  trains  could  reach  the  various  depots,  and  the  Plumb 
street  depot  was  flooded  to  a  depth  of  five  feet.  The  railroad  between  this  city  and 
Lawrenceburgh  was  washed  away  in  several  places.  Great  damage  caused  to  the  road- 
bed of  the  Ohio  and  Mississippi  Railroad;  Ions  to  railroad  property  already  amounts  to 
several  hundred  thousand  dollars.  Along  Mill  Creek  Valley  as  fiff  north  as  finmmmga- 
▼ille  the  torrent  of  water  swept  away  houses,  stables,  fences,  and  cattle-pens.  It  is  esti- 
mated that  up  to  this  date  about  5,000  persons  have  been  temporarily  thro?ni  out  of  em- 
ployment. The  highest  rises  since  1859  occurred  as  fi>llow8:  1862,  Januaiy  24,  52  feet 
and  3  inches;  1865,  March  8,  56  feet  and  3  inches;  1869,  Februaiy  22,  57  feet  and  3 
inches;  1670,  January  19,  55  feet  and  3  inches;  1875,  August  6,  55  feet  and  3  inches; 
1877,  January  2,  53  feet  and  4  inches;  1881,  Februaiy  18,  53  feet  and  1  inch.  Zanes- 
viUe,  19th,  Muskingum  River  very  high  and  rising  n^idly.  Majyaville,  20th,  continu- 
ous and  heavy  rains  for  the  past  three  days  and  nights.  All  streams  flooded  and  the 
valleys  in  many  places  covered  with  water  as  &r  as  the  eye  could  reach.  Batavia  Junc- 
tion, 21st,  water  highest  for  several  years  past  Several  railroad  lines  abandoned. 
Akron,  21st,  Little  Cuyahoga  River  oveAovreA ;  trainsdelayed  by  heavy  washouts.  Lan- 
caster, 21st,  nearly  the  whole  of  Hocking  Valley  under  water;  great  destruction  to  feim 
property.  The  Hockhocking  River  oveiflowed;  everything  swept  away  within  reach  of 
the  rapidly  rising  water.  Country  roads  impassable.  Fremont,  21st,  river  overflowed 
and  portion  of  city  submerged.  Many  people  compelled  to  vacate  their  homes;  consider- 
able damage  to  railroad  property.  Mount  Vernon,  2l8t,  incessant  rain  for  post  forty- 
eight  hours;  heaviest  known  for  many  years.  Kokoasing  River  overflowed  and  seveml 
bridges  swept  away.  Germantown,  20th,  Twin  Creek  oveSo  wed;  several  bridges  carried 
away  and  many  thousand  acres  under  water.  Carlisle  Station,  20th,  heaviest  flood 
fer  years;  all  streams  overflowed  with  large  loss  of  private  and  public  prop- 
erty. Dayton,  21st,  Miami  River  reached  the  histh-water  mark  of  the  flood  of  1881; 
no  damage  to  property.  Logan,  21st,  Hocking  River  higher  thou  for  many  years;  bot- 
tom lands  submerged.  Gambler,  21st,  river  overflowed;  railroad-bridge  carried  avray 
and  much  other  property  damaged.  New  Comerstown,  21st.  incessant  rain  for  the  past 
feur  days.  Tuscarawas  River  and  its  tributaries  overflowed.  Wheat  flelds  submeiged 
and  fences  swept  away.  Ironton,  21st,  river  43  feet  and  8  inches  above  low-water  mark 
and  rapidly  rising.  Circleville,  21st,  Scioto  River,  unusually  high;  5  p.  m.,  river  within 
ime  foot  of  the  highest  point  ever  reached,  and  rising  at  the  rate  of  one  inch  per  hour. 
Heavy  washouts  on  the  railroads.  Columbus,  20th,  Scioto  River  rose  rapidly  during  the 
day.  21st,  river  reached  the  highest  point  known  for  years;  a  number  of  cellara  in 
northwest  portion  of  the  city  were  flooded.  In  some  instances  people  were  comp^ed  to 
abandon  their  homes.  A  large  quantity  of  lumber  was  washed  away.  Pennsylmmia: 
Easton,  2d,  Delaware  River  23  fi^  above  low-water  mark  and  rising  n^idly.  River 
filled  with  lumber  and  broken  rafts.  The  lower  floors  of  mills  in  South  Easton  sub- 
merged and  considerable  damage  done  to  the  locks  on  the  Lehigh  and  Delware  Canals. 
Harrisbnrgh,  21st,  Susequehanna  eight  feet  above  low-water  mark  and  rising  n^idly. 
Paxton  Creek  oveiflowed  and  much  damage  in  surrounding  country.  Milton,  21st.  heavy 
irain  during  past  twenty-five  hours  caus^  serious  washouts  on  Pennsylvania  Railroad 
and  west  branch  of  Pennsylvania  Canal;  streams  considerably  swollen;  west  branch  of 
^e  Snsquehanna  River  very  high.  Tennessee:  Tiptonville,  24th,  country  flooded  some 
distance  from  the  river;  buildings  carried  away  and  considerable  stock  drowned. 
Memphis,  20th,  river  remained  above  the  danger  line  throughout  the  month;  all  bottom 
lands  submerged.  The  extent  of  territory  in  surrounding  country  endangered  by  the 
flood  has  been  estimated  as  containing  apopulation  of  30,0(X).  The  estimate  loss  to  the 
cotton  crop  has  been  put  at  1,000,000  bales.  The  known  loss  in  some  particulars,  otr 
tending  the  flood  in  this  region,  is  30,000  head  of  stock  and  50  human  Uvea  Railroad 
travel  is  ''terribly  demoralized."  Texae:  Navazota,  10th,  Navazota  and  Brazos  Riveis 
overflowed  and  hundreds  of  cattle  drowned  in  the  bottom  lands.  Dallas,  12th,  almost 
incessant  rain  prevailed  throughout  eastern  and  northern  Texas  during  the  past  week. 
Entire  country  flooded.     People  find  it  impossible  to  visit  the  towns  for  trade.    Trinify 
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Biver  overflowed  and  20  miles  of  the  Texas  and  Pacific  Railroad  washed  away.  Bepoits 
firom  all  sections  show  that  the  rivers  are  higher  than  at  any  time  since  the  great  floods 
of  1852  and  1866.  Laige  quantities  of  lumher,  oordwood,  hoosehold  utensils,  bridge 
timbers,  and  farm  implements,  together  with  nomerons  siaaM  bnildings  and  the  bodies 
of  dead  animals,  floated  down  the  principal  rivers  and  their  tribatariea.  Heavy  washouts 
reported  on  all  nulroad  lines,  and  most  of  them  abandoned  regular  trains.  The  Brazos 
River  overflowed  to  an  unprecedented  extent.  Scores  of  country  bridges  washed  away. 
Reports  £rom  Fort  Worth  state  that  Trinity  liiver  still  continues  to  rise.  Coisicana,  3d,  vexy 
heavy  rains  continued  without  much  interruption  during  the  past  three  weeks.  During 
the  night  two  serious  washouts  occurred  on  the  Texas  and  Saint  Louis  Railroad.  Much 
other  damage  in  surrounding  country.  Grapeland,  3d,  rain  has  fallen  incessantly  for 
several  days  post.  Water-courses  higherthan  tor  the  jiast  twenty  years.  VeraufnU:  Saint 
Albans,  2d,  Misisqual,  Lomville,  and  Minosski  Rivers  overflowed,  causing  much  damage 
to  private  and  corporate  property.  Railroad  travel  suspended.  Ri vera  very  much  swollen 
throughout  the  northern  portion  of  the  State.  Virginia:  Petersburgh,  14th,  in  conse- 
quence of  high  water  all  mills  practically  ceased  operations.  Appomattox  River  higher 
than  for  the  past  five  years;  water  still  rising.  West  Virginia:  Wheeling,  19th,  river  19 
feet  and  9  inches  above  low-water  mark  and  rapidly  rising.  WaahingUm  Tarriiorgi  Pom- 
eroy,  28th,  snow  melting  in  the  mountains  caused  a  sudden  rise  in  streams;  portions  of 
the  town  were  flooded. 

High  tides, — ^Delaware  Breakwater,  21st,  xmusually  high.  Chinooteague,  Ya.,  ISth^ 
unusually  high  at  8  a.  m. :  21st,  very  high  from  10  to  11  a.  m.  Indianola,  Tex.,  IBth, 
19th,  20th,  24th,  25th.  New  York,  2l8t,  v^  high.  Plymouth,  Mass.,  22d,  3  p.  m., 
violent  northeast  gale,  accompanied  by  the  highest  tide  for  many  years.  The  water  in- 
vaded the  streets  and  cellars  and  considerable  damage  was  done  atthe  lumber  yards.  At 
ene  of  the  yards  a  large  bulkhead  was  torn  away  and  left  in  ruins.  Swampsoott,  Biass^^ 
23d,  remarkably  high  tide,  overflowing  some  of  the  streela.  On  some  parts  of  the  beach 
the  waves  dashed  to  the  second  story  windows  of  neighboring  dwellings.  Highest  tide 
tor  many  years.  Kevere  Beach,  Mass.,  21sty  tide  so  high  t£ftt  it  damaged  the  theater 
building,  nearly  undermining  it. 

TEMPEBATUBB  OF  WATEB. 

The  iemperature  of  wder^  as  observed  in  rivers  and  harbors  at  Signal  Service  stationa^ 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
left-hand  side  of  Chart  No.  III.  Owing  to  the  presence  of  ice  or  the  breakage  of  instra- 
ments,  observations  are  wanting  as  follovrs:  Alpena,  1st  to  15th,  21st  to  28th;  Clevdand, 
Ist  to  10th;  Detroit,  Ist  to  6th,  11th,  12th,  19th  to28th;  Duluth,  22d  to 28th;  fiscanaba, 
throughout  the  month;  Bufialo,  1st  to  12th,  23d  to  26th;  Sandusky,  1st  to  12th,  23d  to 
28th;  Chicago,  1st  to  5th,  24th;  San  Francisco,  21st;  Marquette,  5th  to  28th;  Burling- 
ton, throu£^ut  the  month;  Milwaukee,  throughout  the  month;  Toledo,  1st  to  14th; 
Chincoteogue,  2l8t  to  28th;  Provinoetown,  station  opened  on  the  15th;  PorUand,  Me., 
i<q[K>rt  too  late  for  publication. 

ATM06PHKBIC  SLBGTBICITY. 

AwroTM, — The  display  of  the  17th,  the  most  important  of  the  month,  was  observed 
from  Sydney,  N.  B.,  westward  to  points  in  the  Upper  Lake  region  (Grand  Haven  being  the 
most  westerly)  and  southward  to  Atlantic  City,  N.  J.,  the  following  stations  r^Nirting: 
Bangor,  Me. ,  Irom  10  p.  m.  until  daybreak  of  18th.  Comisl\,  Me. ,  all  night,  altitiule  from 
10^  to  15°.  Dexter,  Me.,  very  bright,  no  beams.  Orono,  Me.,  during  the  evening. 
Gardiner,  Ma,  8  p.  m.  Mount  Washington^  8  p.  m.  until  a.  m.  of  18th,  a  faint  li^t 
of  yellowish  white  color.  Burlington,  Yt.,  m>m  7  to  11.45  p.  m.  diffuse  light,  extend- 
ing upvrard  30°  from  the  horizon;  no  streamers  or  dark  segment.  Lunenburgh,  Vl,  and 
Amherst)  Mass.,  during  the  evening.  Westborough,  Mass. ,  7  to  9  p.  m.  Williamstown, 
Mass.,  10  p.  m.,  bright  band  of  light  in  northern  horizon;  altitude  about  5°  andatretcb- 
ing  through  30°  azimuth.  Fall  River,  Mass.,  9  p.  m.,  to  midnight.  Harvard  College^ 
Qunbridge,  Mass.,  auroral  arch  bright  and  broad;  not  seen  early,  but  thought  to  be 
visible  about  7.30  p.  m. ;  distinct,  later;  some  streamers  about  10.30  p.  m.  Springfield, 
Mass.,  first  seen  at  7.25  p.  m.  as  a  mere  glow  in  the  west;  at  10  p.  m.  it  was  visible  ia 
the  north,  and  until  11.30  p.  m.,  when  last  observed.  Newport,  R.  I.,  from  8.^  to  10 
p.  m.,  iaint,  altitude  about  10°;  azimuth,  45°.  New  Shorehom,  R,  I.,  from  8  to  11.60 
p.  m.  brilliant;  it  formed  an  arch  about  15°  above  the  northern  horizon  and  10°  in  width; 
well-d^ned,  luminous  beams  were  exhibited,  and  often  bright  flashes  of  light  would  ex- 
tend from  30°  to  40°  above  the  horizon.  Southington,  Conn.,  difluae  light.  Toronto, 
Can.,  during  the  evening.  Rochester,  9.30  p.  m.,  dim  aurora  with  a  dsj'k  segment!^ 
6°  altitude,  no  streamers  visible.  Waterburgh  and  Ardenia,  N.  Y.,  during  the  evening 
Freehold,  N.  J.,  8.45  to  9.30  p.  m.  low  aurora,  only  a  white  glow;  altitude  10°.  Somer- 
ville,  N.  J.,  during  the  evening.  Moorestown,  N.  J.,  low  sheet  aurora.  Readington, 
N.  J.,  during  the  evening.     Athmtic  City,  9  p.  m.,  fiunt  low  aurora.    Fallsington,  Pa.« 
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9  p.  m.  Mount  Forest,  Oeui.,  daring  the  evening.  Alpena,  Mich.,  10.30  to  11.30  p.  sl, 
imrora  oonsisted  of  diffuse  li^t  without  stieamers.  OThornville,  Mich.,  8.30  p.  m.,  no 
niys;  merely  a  dull  diffused  Sght,  20^  above  the  horizon;  when  lost  oheen^ed,  at  10.30 
p.  m.,  it  remained  unchanged.  Grand  Haven,  Mich.,  8.30  to  9.30  p.  m.,  faint  aurora  in 
northern  sky;  had  the  appearance  of  morning  dawn;  altitude  5^.  azimuth  20^.  La  Fay- 
ette, Ind.,  aurora  flashing  up  in  the  north  to  a  height  of  30^,  resembling  &int  sheet 
Dghtning.  The  display  of  the  8th  was  reported  by  the  following  stations:  Eastport^ 
Mo.,  irom  9.30  to  11.30  p.  m.,  fiiint  aurora  appeared  in  northern  horizon,  altitude  15% 
a>lor,  very  fiiint  bluish  white.  Orono,  Me.,  during  the  evening.  Dexter,  Me.,  bright 
arch.  Gardiner,  Me.,  0.15  to  11.15  p.  m.,  faint  aurora.  Burlington,  Vt.,  7  to  11  p.  m., 
faint  aurora;  no  prominent  features.  Woodstock,  Yt.,  9  p.  m.,  loint  nebulous  li^t  ris- 
tog  15^ or  20^  above  the  horizon.  Harvard  College,  Cambridge,  Mass.,  fine  aurora  with 
gtreamers  in  theevening;  traces  visible  at  11  p.  m.  North  Volney,  N.  Y.,  9p.  m.,  brill- 
iant streamers.  Ithaca,  N.  Y.,  laint  auroral  light,  no  striking  features.  Friendship,  N. 
Y.,  during  the  evening.  Waterbui^gb,  N.  Y.,  9  p.  m.,  diffuse  light  in  the  north,  some 
iliiut  streamers.  Toronto,  Can.,  during  the  evening.  Fort  Brady,  Mich,,  9  p.  m.  Al- 
pena, Mich.,  8  to  11.25  p.  m.^  consisting  of  a  diffuse  light  without  streamers.  North- 
port,  Mich.,  8.20  p.  m.,  consisting  of  arch  of  15^  altitude,  most  brilliant  in  the  north- 
east. New  Ck>iydon,  Ind.,  5  a.  m.  Saint  Vincent,  Minn.,  from  7.30  to  9  p.  m.,  several 
beams  of  light  extended  to  a  height  of  from  7^  to  10^,  but  owin^  to  a  btmk  of  stratus 
^ouds  along  the  northern  horizon,  their  brilliancy  and  characteristics  were  indistinct. 
Bismarck,  Dak.,  9  to  11  p.  m.,  ai^)eared  as  a  nebulus  light,  elevation  about  8°.  The 
display  of  the  5th  was  reported  by  the  following  stations:  New  Shoreham,  R.  I.,  7.50  to 
Q  p.  m.,  faint  aurora  in  the  form  of  an  arch,  about  15^  above  the  northern  horizon  and 
8^  in  vridth.  Southington,  Conn.,  8  p.  m.  Marquette,  Mich.,  7.15  to  7.35  p.  m.,  taint 
SUTora.  Manitowoc,  Wis.,  during  the  evening.  New  Corydon,  Ind.,  6.30  to  7  p.  m., 
bright  white  sclent,  altitude  10^,  extension  W*.  Riley,  111.,  7.30  p.  ul,  arch  4^  broad^ 
altitude  12^;  disappeared  before  9  p.  m.  Elmira,  111.,  from  7  to  8  p.  m.  Cresoo,  Iowa, 
G.  30  to  G. 45  p.  UL,  faint  aurora;  patches  of  light,  forming  portions  of  an  arch,  and  con- 
stantly shilling.  Saint  Paul,  Minn.,  0  ]).  m.,  until  after  midnight;  difitise  li^^t  of  pale 
yellow,  changing  to  bright  orange  and  pale  green;  at  11  p.  m.,  there  was  a  well-defined 
srch  15°  above  northern  horizon,  from  which  slender  luminous  columns  shot  up  towards 
the  zenith  with  a  wavy  motion  from  left  to  right;  they  resembled  meny  dancers.  The 
diq)lay  of  the  6th  was  reported  by  the  following  stations:  Dexter,  Me.,  during  the  even- 
ing. Newport,  Yt.,  during  the  evening.  Buffiilo,  1.45  a.  m.,  became  visible  during 
tDiuxwrary  breobk  in  the  clouds;  it  was  observed  for  one-half  hour ;  no  well-defined  axch 
was  formed,  it  being  broken  and  ooosistin^  of  numerous  bright  beams,  some  extending 
to  an  altitude  of  30°.  Its  horizontal  limit  was  fix)m  NW.  to  NE.  and  was  about  ^ 
above  the  horiison.  The  whole  display  had  a  slight  movement  from  W.  to  E.  Cleveland, 
Ohio,  11  to  11.30  p.  m.,  diffhse  light  of  straw  color;  no  streamers.  Milwaukee,  1  a.  m., 
diffuse  light.  The  following  isolated  displays  were  reported:  Eastport,  Me.,  2i3d,  11  p. 
m.  to  midnight,  extending  fi^m  NW.  to  NE. ,  and  to  an  altitude  of  30°.  It  was  so  nearly 
obscured  by  clouds  that  no  peculiarities  were  detected.  Gardiner,  Me. ,  18th,  low  diffuse 
arch;  not  visible  until  after  9  p.  m.  Harvard  College,  Cambridge,  Mass.,  Xlth,  11.30p.  m., 
faint  trace  of  aurora  low  down  in  the  north.  New  York,  28th,  7  p.  m.,  £unt  aurora, 
visible  until  7.50  p.  m.,  when  the  skv  became  obscured  by  douds.  It  appeared  as  a  hor- 
fzontal  light  and  was  characterized  by  recurring  fits  of  brilliancy;  its  color  was  at  first 
a  pale  red,  and  later  a  bright  red.  It  appeared  about  20°  R  of  N. ,  covering  20°  azimuth, 
and  extended  about  20°  above  the  horizon;  its  oenter  or  crown  extended  upward  about 
30°.  Ositawissa,  Pa.,  18th.  Toronto,  Can.,  9th.  Lansing,  Mich.,  9th.  New  Corydon, 
Ind.,  10th,  1  to  3  a.  m.,  strong  auroral  ll^t.  Manitowoc,  Wis.,  9th,  9.30  p.  m.,  with 
arch:  13th,  11  p.  m.,  with  arch.  EmlMtrras,  Wis.,  12th,  8.30  p.  m.,  &int  aurora. 
Beloit,  Wis. ,  9th.  Cresoo,  Iowa,  10th,  midnight,  fiiint  light  in  horizontal  lines  fiom  NW. 
to  NE.,  probably  an  auronk  Clinton,  Iowa,  9th,  £rom  early  evening  till  9  p.  m. :  it  pre- 
sented the  beams  usually  seen,  with  a  wavy  motion.  Monticello,  Iowa,  19th,  lO  p.  m. 
Clay  Centre,  Eons.,  22d,  10  p.  m.  Saint  Vincent,  Minn.,  7th,  8  to  10  p.  m.,  -ptde  diffuse 
light;  9th,  7  to  10  k  m.,  brilliant  light  of  greenish  oolor  with  beams  resembling  merry 
dancers;  altitude  6°  to  15°.  Fort  Stevenson,  Bak.,  12th,  8  to  8.45  p.  m.,  2  arches,  par- 
allel to  esKih  other.  Fort  Assinniboiae,  Mont,  20th,  first  seen  at  4  a.  m.  and  ended  at 
7  a.  m. ;  observed  again  in  the  evening,  and  remained  visible  until  obscured  by  douds 
at  11  p.  m. ;  at  10  p.  m.  beautiful  streamers  in  large  numbers  shot  upward  to  a  height 
Of  45°,  appearing  and  disappearing  in  rapid  succession.  Both  auroras  extended  finom 
NNW.  to  ENE.,  azimuth  45°;  altitude  25°.  Fort  Benton,  Mont.,  18th,  9  p.  m.;  19th, 
9p.  m. 

Thunder-storms. — ^They  were  reported  in  the  various  districts  on  the  following  dates: 
New  Enghind,  2l8t;  Middle  Atlantic  States,  2l8t,  28th;  South  Atlantic  States,  4th,  8th, 
Stli.  14th,  18th,  2l8t,  28th;  Fk)rida  Peninsula,  9th,  28th;  East  Gulf  States,  3d,  8th, 
15th,  27th,  28th;  West  Gulf  States,  2d,  3d,  7th,  8th,  12th,  14th,  15th,  19th,  20th,  24th, 
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35ih  to  2801;  Rio  Gnmde  Valley,  2d,  19Ui,  27th;  Ohio  YaU^aad  TennesBee,  8th,  12th, 
leth  to  21igb,  23d,  27th,  28th;  Lower  Lake  r^on,  Hudson,  Ohio,  19th;  Upper  I^ke  re- 
gion, Kalamazoo,  Mich.,  12th,  13th;  Upper  Hissiasippi  Valley,  12th,  13th,  16th,20thy 
27th,  28th;  Mifleonri  VaUey,  7th,  12th,  16th  to  2l8t,  24th  to  28th;  Middle  Slope,  7th, 
8th,  12th,  15th,  16th,  19th, 20th,  27th,  28th;  Sonthem Plateaa,  La Mesilla,  N.  Mex.,  2d. 
Tdeffraphie  eommMmotUUm  nUerfered  with  by  aimospherie  deetriciisf. — Chinooteague,  Va., 
28th,  kept  np  a  continaoiis  rattle  for  about  two  hours.  Fort  Supply,  Ind.  T.,  19th,  dur- 
ing a.  m.  showers  of  sparks  shot  across  the  switch-board.    Fort  Beno,  Ind.  T.,  19th. 

OPTICAL  PHKNOMENA. 

Solar  hdloB  have  been  observed  in  the  yarious  districts  on  the  following  datea:  New 
England,  4th,  5th,  9th,  15th,  16th,  17th,  20th,  23d,  25th,  26th;  Middle  Atlantic  States, 
1st,  2d,  3d,  7th,  8th,  11th  to  14th,  16th,  17th,  25th,  26th:  South  Atlantic  States,  2d, 
1301,  25th,  26th;  Florida  Peninsula,  Cedar  Keys,  19th;  Ohio  Valley  and  Tennessee,  Ist^ 
3d,  4th,  6th  to  11th,  13th  to  19th,  25th,  26th,  28th;  Lower  Lake  region,  6th  to  9th,  11th, 
16th,  25th  to  28th ;  Upper  Lake  region,  Ist,  2d,  4th,  6th,  11th,  12th,  17th,  19th,  22d,  24tli$ 
Extreme  Northwest,  1st,  6th,  16th,  23d;  Upper  Mississippi  Valley,  3d,  4th,  6th,  8th, 
10th,  12th,  14th,  15th,  17th,  18th,  19th,  21s(i^  22d;  Missouri  Valley,  3d,  4th,  10th  to 
15th,  24th,  25th,  28th;  Northern  Slope,  Fort  Assinniboine,  15th;  Middle  Slope,  3d,  6th, 
10th,  12th,  14th,  24th,  27th;  Northern  Plateaa,  Umatilla,  Oieg.,  3d,  and  Dayton,  Wash.. 
17th;  Middle  Pacific  Coast  region,  Ist,  2d,  3d,  9th,  15th,  23d,  24th,  26th;  South  Padfie 
CMst  region,  5th,  7th,  27th. 

Lunar  haloa  have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  Ifit,  2d,  3d,  5th,  20th,  23d,  25th,  26th;  Middle  Atlantic  States,  1st  to  7th,  24tfa, 
25&,  26th;  South  Atlantic  States,  7th,  11th,  20tii,  25th  to28th:  Fk>rida  Peninsula,  2d,  3d, 
26th,  28th;  East  Gulf  States,  1st,  7th,  24th,  26th;  West  Gulf  States,  Ist,  11th,  23(d,26th$ 
Bio  Grande  Valley,  Eagle  Pass,  27th;  Ohio  Valley  and  Tennessee,  Ist  to  4th,  6th,  7th; 
^h,  11th,  24th  to  28th;  Lower  L^e  r^on,  iBt  to  7th,  24th  to  27th;  Upper  Lake  r^on^ 
Ist,  3d,  4th,  24th,  25th,  27th,  28th;  Extreme  Northwest,  1st,  5th,  23d,  24th,  26th,  27th, 
28th;  Upper  Mismssippi  Valley,  Ist,  2d,  3d,  7th,  8th,  9th,  13th,  21st,  24th,  26th,  28th, 
Missouri  Valley,  1st,  2<L  4th,  6th,  8th,  10th,  24th,  25th,  26th,  28th:  Northern  Slope, 
1st,  2d,  22d  to  26th,  2dth;  Middle  Slope,  3d,  5th,  24th,  25th,  27th,  28th;  Southern 
Slope,  6th,  26th,  27th;  Southern  Plateau,  3d,  4th,  5th,  8th  to  11th,  23d,  24th,  25th,  27tlK 
Middle  Plateau,  6th,  23d  to  26th;  Northern  Plateau,  1st,  22d,  23d,  28th;  North  Pacific 
Coast  region,  Olympia,  Wash.,  3d,  and  Roseburgh,  Oreg.,  2d;  Middle  Pacific  Coast  re- 
gion, 3d,  4th,  5th,  15th,  16th,  20th,  26th;  South  Pacific  Coast  region,  3d,  4th,  5th,  23d, 
24th. 

Mirage. — ^Ihdianola,  Tex.,  4th,  8th,  9th.  Huron,  Bak.,  from  7  to  8.30  p.  m.,  '* mak- 
ing theplains,  which  were  covered  with  snow,  appear  like  vast  perpendicular  walls  with 
horizontal  tops.*' 

MISCELLANEOUS  PHEKOUENA. 

Meteors, — Rio  Vista,  Cal.,  20th,  10.25  p.  m.,  vety  brilliant,  making  the  smallest  ob- 
jects distinctly  visible  for  several  seconds;  its  light  was  much  brighter  than  that  of  the 
full  moon.  Morrison,  111.,  8ih.  New  Coiydon,  Ind.,  8th.  Cedar  Rapids,  Iowa,  2d. 
Yates  Center,  Kans.,  3d,  10.15  p.  m.,  moving  with  a  slow,  uniform  motion  towards  ths 
8.,  color  pale  yellow  and  as  bright  as  Jupiter,  path  about  20°,  no  tail  or  explosion. 
Fallston,  Md.,  10th,  8  p.  m.,  very  huge  and  brilliant,  path  S.  to  N.  The  light  was  suf- 
ficiently brilliant  to  cast  distinct  shadows.  Some  persons  reported  the  occurrence  of  a 
loud  explosion,  resembling  that  of  a  distant  powder-mill;  the  meteor  finally  buist  into 
many  firagments.  Dexter,  Me.,  6th,  bright.  Woodstock,  Md.,  2d;  10th,  veiy  brilUant, 
eocploded  like  a  rocket;  23d,  27th.  Fall  River,  Mass.,  26th,  6.30  p.  m.  Rowe,  Mass., 
14th.  Protem,  Mo.,  11th,  7  p.  m.,  about  the  size  of  Jupiter,  started  near  the  zenith  and 
shot  toward  the  western  horizon;  23d,  7.30  p.  m.,  apparently  double  the  size  of  Jupitet; 
when  first  observed  it  was  a  few  degrees  S.  of  zenith  and  pursued  a  southerly  course; 
before  disappearing  a  portion  of  it  separated  firom  the  main  body  and  shot  upward;  a 
small  and  beautii^  blaze  followed  in  its  track;  no  report  was  heard.  Vineland,  N.  J.^ 
15th-  Palermo,  N.  Y.,  10th.  Waterbuigh,  N.  Y.,  3d.  Ellsworth,  N.  C,  10th.  Flem- 
ington,  W.  Va.,  11th.  Des  Moines,  Iowa,  4th,  4!  15  a.  m.,  first  appeared  near  horizon 
and  passed  fix>m  W.  to  £. ;  it  resembled  a  large  ball  of  fire;  objects  in  vicinity  were  ren- 
dered clearly  visible;  the  light  lasted  about  three  seconds.  A  few  persons,  residing  in 
Boone  and  Greene  Counties,  stated  that  they  were  awakened  by  a  loud  report,  as  of  a  ten- 
pound  cannon.  The  meteor  was  reported  to  have  been  seen  in  several  other  counties. 
Fort  Bayard,  N.  Mex.,  6th.  Sacramento,  Cal.,  20th,  10.20  p.  m.,  very  brilliant;  seen 
through  the  clouds,  it  gave  a  purple  light;  no  noise  or  explosion, 

Zodiacal  %^.— New  Haven,  14th,  15th,  18th;  Nashville,  4th,  5th,  6th,  9th,  lOthj 
nth,  17th;  Saint  Vincent,  Minn.,  4th,  14th;  Springfield,  111.,  3d,  5th,  6th,  8th,  14th, 
Dayton,  Wash.,  6th,  10th,  17th,  18th:  New  Corydon,  Ind.,  5th,  8th,  9th,  10th,  14th 
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15fh;  Spioeland,  Ind.,  14th;  Wabash,  Ind.,  5th,  15th;  Clinton,  Iowa,  7th,  8th,  9th, 
14th,  15th,  16th;  Cresoo,  Iowa,  7th,  8th,  13th;  Monticello,  Iowa,  1st,  9th,  10th,  13th, 
15th;  lyaaoA,  Iowa,  7th,  8th,  9th,  12th,  13th,  14th,  15th;  Cedar  Bapids,  Iowa,  14th«  15th; 
Tates  Center,  Eana.,  4th,  5th,  7th,  8th,  9th,  11th,  12th,  13th,  IGth;  Cornish,  Me.,  11th, 
14th,  18th;  Sandy  Springs,  Md.,  8th;  Cambridge,  Mass.,  15th,  24th;  Somerset,  Mass., 
6th,  8th,  10th,  11th,  15th,  17th,  18th;  Rowe,  Mass.,  14th;  Northport,  Mich.,  17th; 
Northfield,  Minn.,  8th,  9th,  13th,  14th,  16th;  Freehold,  N.  J.,  10th,  18th;  Atlantic 
City,  N.  J.,  6th,  7th,  8th,  10th,  11th,  14th,  15th,  17th,  18th;  Waterboi^h,  N.  Y.,  6tii, 
13th,  14th,  15th;  Elsworth,  N.  C,  10th,  11th;  BeUefantaine,  Ohio,  4th,  5th,  6th,  14th, 
16th;  Albany,  Oreg.,  17th,  18th;  Dybetiy,  Pa.,  5th,  10th;  New  Ulm,  Tex.,  12th; 
Wytheville,  Va.,  6th,  10th,  11th. 

Migration  of  birds, — Qtese  fl^ng  southward:  Dana,  Iowa,  15th;  Delaware  Breakwater, 
2d;  Costroville,  Tex.,  18th;  Indianapolis,  Ind.,  21st;  Bapid  City,  Dak.,  12th;  Sacra- 
mento, Cal.,  5th.  Flying  nofriktoard:  Hector,  N.  Y.,  27th;  Bdl^ontaine,  Ohio,  12th; 
Austin,  Tenn.,  9th;  Elmira,  111.,  12th;  Clinton.  Iowa,  10th,  12th;  Fort  Madison,  Iowa, 
7th,  8th,  23d,  24th;  Monticello,  Iowa,  11th,  12th;  Dana,  Iowa,  28th;  Independence, 
EaDS.,  14th,  18th;  Yates  Center,  Kans.,  5th;  Protem,  Mo.,  28th;  Clear  Creek,  Nebr., 
3d;  Genoa,  Nebr.,  28th;  Delaware  Breakwater,  7th,  13th;  Erie,  Pa.,  28th;  Cairo,  HI., 
16th;  Omaha,  Nebr.,  6th,  27tb;  Red  Blnff,  Cal.,  8th,  9th.  Ducks  fiying  northward: 
Charleston,  IlL,  6th,  Des  Moines,  Iowa,  10th,  llth^Genoa,  Nebr.,  28th;  Fort  Gibson, 
19th;  Indianola,  Tex.,  20th,  23d;  Morgantown,  w.  Ya.,  18th.  Flging  southward: 
Charleston,  111.,  2l8t.    JPigeons  ftging  northward:  Gnttenbnrgh,  Iowa,  10th. 

Frairie  and  forest  fires,— Fort  Gibson,  Ind.  T.,  10th,  11th,  12th;  Fort  Stevenson,  Dak., 
5th,  8tb,  10th,  11th;  Bismarck,  Dak.,  13th,  14th;  Yankton,  5th,  6th,  7th,  8th,  9th, 
14th;  Hnron,  Dak.,  6th,  7th,  8th,  10th,  15th,  16th;  Deadwood,  Dak.,  28th;  Dodge 
City,  6tb;  Fort  Sapply,  Ind.  T.,  5th,  6th,  Teiy  extensive,  12th;  Fort  HaU,  Dak.,  6th; 
Protem,  Mo.,  5th;  G«noa,  Nebr.,  3d  to  15th;  Wellington,  Kans.,  12th  to  16th. 

Fidar  bandB,—PimiA  Bassa,  Fla.,  5th;  Nashville,  Tenn.,  12th;  Fort  Stevenson,  Dak., 
9th,  11th;  Florence,  Ariz.,  6th;  Sacramento,  Cal.,  22d;  New  Coiydon,  Ind.,  1st  to  6tli, 
8th,  18th,  25th;  Yates  Center,  Kans,  10th,  12th,  13th;  Yinehmd,  N.  J.,  2d,  3d,  11th, 
14th,  17th,  18th;  Woodstock,  Vt.,  2d,  8th,  23d;  Wytheville,  Va.,  2d.  17th,  18th. 

Earthquakes, — Pogosa  Spring,  Colo.^  11th,  1.30  a.  m.,  heavy  fihock.  San  Goiigonio, 
Gal.,  3d,  2.40  a.  m.,  sharp shock^  shaking  the  honse  and  rattling  the  windows;  direction 
apparently  from  S.  to  N.,  duration  about  thirty  seconds. 

Sand  storms. — Stockton,  Tex.,  7th,  27th;  Yuma,  Ariz.,  6th,  17th;  Camp  Thomas,  Ariz., 
11th,  14th,  17th;  Umatilla,  Oreg.,  14th,  15th,  16th;  Fort  Cummings,  N.  Mex.,  27th. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  £ur  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  observed  at  all  Sig^nal  Service  stations.  Be- 
ports  finom  187  stations  show  5, 177  observations  to  have  been  made,  of  which  27  were 
reported  doubtful;  of  the  remainder,  6^150,  or  84.7  per  cent.,  were  followed  by  the  ex- 
pected weather. 

Sun  spats. — The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  Director  of  the  Lawrence  Observatoiy,  Amherst,  Mass.: 


Date— Feb.,  1882. 

Number  of  new- 

Disappeazed  by 
solar  rotation. 

Reappeared  by 
solar  rotation. 

Total  number 
visible. 

Groups. 

Spots. 

Oronps. 

spots. 

Groups. 

Spots. 

Groups. 

Spots. 

2,   9a.m 

1 
0 
1 

•  ••■•••••■••••a 

0 

1 

8 
0 
1 
0 
0 
0 
0 

1 
1 

0 

1 

0 

1 

4 
0 
6 

5" 

10 

10 

0 

0 
0 
0 
6 
6 
0 
5 
0 
1 

1 
1 
0 

•••  •••  •••  •••  ••• 

0 
0 
0 

0 

6 
8 
0 

0" 

0 
0 
6 
5 
6 
6 
10 
0 
5 

•••  ••«  «••  —  ••« 

6 
5 

4 
0 

1 
0 
0 

•••  «••  •*•  ••«  ••• 

0 
0 

1 

0 

1 

0 
0 
0 
0 

1 

4 
0 
0 

•••  •••  *•«  ••«  ••• 

0 
0 
8 
0 

8 
5 
0 
0 
0 
6 

4 
8 
4 
8 
8 
4 
6 
6 
6 
6 
6 
4 
8 
4 
4 
8 
4 
8 
2 

X^ 
^ 

S,  11  a.  m „ 

[20 

6, 10  a.  m 

10, 11  a.  m „ 

8S 

11,11a.  m - 

to 

13.12  m 

14,  12  m „ 

65 

60 

IS,  11  a.  m.... 

16, 11  a.  m 

17, 11  a.  m- 

00 
4R 

18. 11  a,  m „ 

80 

ao,  11  a.  m - 

20 

23, 11  a.  m «... 

2ft 

*"«  iu  a,  m... ...M.. ....••• 

3B>,   4  p.  m... .M 

27, 10  a.  m ..,„,..„, 

0 
0 
0 

1 

0 
0 
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Hr.  William  Bawaon,  of  Spioelaiid,  Ind.,  reportB:  Ist,  4  groupe,  25  spota.  3d,  5 
gtonpe,  20  spots,  one  hofgb  spot  east  and  one  west  5Ui,  4  gronps,  20  spots;  air  very 
poor.  8th,  Sgroops,  100  epota;  air  good.  13th,  6  groups,  36  spots;  air  very  poor.  14 tl^ 
6  groaps,  00  spots;  air  very  good.  IGth,  8  groups,  72  spots;  air  good.  25th,  4  groopis 
14  spots;  air  good.  Mr.  David  Trowbridge,  at  Waterbaigh,  N.  Y.,  reports:  11th,  7 
groups,  24  spotRj  some  groups  and  spots  laige.  14th,  6  groups,  16  spots;  gronps  same  as 
observed  on  the  llth ;  two  of  the  groups  of  the  11th  liave  disappeared;  facula  in  the  west 
16th,  7  groups,  20  spots;  one  group  appeared  by  rotation  and  one  has  divided  intt» 
two;  fiumlsD  \n  the  west.  18th,  3  groups,  5  spots.  24th,  2  groups,  3  spots.  25th,  2 
groups,  2  spots;  the  western  gioup  of  24th  has  gone  out  and  a  new  one  in  the  east  hcs 
arisen.  27th,  2  groups,  3  spots;  one  group  has  Just  appeared  by  rotation.  28th,  gronps 
and  spots  same  as  on  27th.  The  following  record  of  obKrvations  has  been  forwarded  by 
Mr.  A.  S.  Bender,  Sacramento,  Col.:  7th,  11.30  a.  m.,  6  groups,  35  spots;  3  of  the  gronps 
were  of  2  spots  each,  1  group  of  3  spots,  and  possibly  the  other  groups  containing  the  grea^ 
number  of  small  spots  may  be  but  one.  10th,  12  m.,  and  llth,  12  m.,  same  as  observed 
on  7th.  13th,  11.30  a.  m.,  7  groups,  35  spots;  some  of  the  spots  very  smalL  14th,  1  p, 
m.,  7  groups,  35  spots;  1  new  group,  1  spot;  1  group  disappeared.  15th,  1  p.  m.,  7  groap^ 
35  spots;  light  clouds  prevented  close  observation.  16th,  2  p.  m.,  5  groups.  25  spots,  noi 
quite  dear.  18th,  12  m.,  3  groups  12  spots;  1  group,  2  spots  disappearea  by  rotation. 
19th,  12  m.,  3  groups,  8  spots,  perhaps  more;  not  quite  clear.  21st,  1.30  p.  m.,  2  groups 
6  spots;  1  cpx^up,  1  spot  disappeared  by  rotation.  22d,  12  m.,  4  groups,  13  spots;  2  new 
groups,  2  spots,  one  of  which  probably  appeared  by  rotation.  24th,  2  p.  m.,  3  groapsi 
10  spots;  1  group,  1  spot  disappeared  by  rotation;  not  quite  dear.  25tJii,  1  p.  m.,  1 
group,  1  spot;  1  of  the  new,  and  a  largb  dim  group  disappeared.  26tih,  2.15  p.  m.,  1 
group,  1  ^ot.  27th,  11.30  a,  m.,  3  groups,  6  qpota;  1  group,  1  spot  reappeared  by  rota- 
tion. One  of  the  spots  which  appeared  on  the  S^,  and  disappeared  on  the  25th,  has  novy 
xeappeared,  and  each  of  the  single  spots  has  divided  and  become  two.  28th,  12  m.,  1 
group,  1  spot;  the  2  small  groups  are  probably  not  gone,  but  may  be  hidden  by  light 
donds  while  permitting  the  huge  new  qtot  to  be  seen.  Faculfs  visible  on  all  dear 
dagrs. 

nibliabed  by  order  of  the  Secretary  of  War: 

W.  B.  HAZEN, 
Bri0,  d  BetL  Maj.-Qm.,  (Mtf  Bifmai  Officer^  U.  &  A. 
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APPENDIX    No.    84. 

MONTHLY  WEATHER  REVIEW,  MARCH,  1888. 

INTBODUCnOK. 

Meteorological  data  received  at  thifl  office  for  the  month  of  Mardi  have  been  carefhlly 
examined,  and  a  general  snmmary  of  the  several  meteorological  elements  is  given  below 
with  accompanying  charts.  The  part  of  this  review  descriptive  of  the  weatiier  conditions 
of  North  America  daring  the  month  of  March,  1882,  is  based  npon  observations  taken  at 
more  than  seven  hnndred  stations,  so  distributed  as  to  furnish  trustworthy  records  of  at- 
mospheric phenomena  occurring  in  the  United  States  and  British  America  between  tha 
iwenty-fiilh  and  -fifty-fifth  parallels  of  latituda 

In  comparing  the  weather  conditions  which  are  the  subject  of  this  Review  with  those 
of  the  corresponding  period  of  previous  years  the  most  noticeable  features  are: 
y  First.  The  excessive  temperature  over  the  mean  temperature  of  March  of  previous 
veais  in  all  districts  east  of  the  Rocky  Mountains,  and  on  the  North  Pacific  coast,  where 
the  excess  in  Oregon  and  Washington  Territory  ranged  as  high  as  7^  above  the  mean  &r 
the  month. 

Second.  The  excess  of  rainfall  in  the  central  Mississippi,  the  Ohio  Valley,  and  Tennes- 
see, where  the  rainfiJl  was  greatly  in  excess  during  the  previous  month,  thus  causing  a 
eontinuation  of  the  destructive  floods  in  the  lower  Mississippi  River  and  its  tributaries, 
w^ore  the  water  has  risen  in  many  places  to  a  higher  stage  than  ever  before  known. 

Third.  The  slight  excess  of  rainJ&U  in  southern  California,  which,  when  considered  in 
connection  with  Uie  rainfiill  of  the  preceding  mouth,  is  fisivoiable  for  the  ogricultund  and 
grazing  interests  of  that  region. 

In  considering  that  portion  of  the  Review  referring  to  international  meteorology,  the 
most  marked  features  are  the  exteme  high  barometer  and  unusually  cold  weather  that 
prevailed  in  the  eastern  hemisphere  during  January,  1880.  The  chxurt  of  areas  of  low 
iMirometer  for  April,  1880,  accompanying  this  Review  exhibits  the  movements  of  forty- 
three  barometric  minima,  or  a  la^r  number  than  previously  traced  on  any  other  chart 
of  this  series. 

In  prqtaring  the  Review  the  following  data  have  been  used,  viz:  the  r^^ular  tri-daily 
weather  charts,  containing  the  data  of  simultaneous  observations  taken  at  135  Signal 
fiervioe  stations  and  15  Canadian  stations,  as  telegraphed  to  this  office;  190  monthly 
journals  and  170  monthly  means  from  the  former,  and  15  monthly  means  from  the  latter; 
3^18  monthly  registers  from  voluntary  observers;  58  monthly  registers  from  United  States 
Army  post  suIgeon^;  marine  records;  international  simultaneous  observations;  marine 
leporto  through  the  co-operation  of  the  New  York  Herald  Weather  Service;  abstracts 
of  ships'  logs,  furnished  by  the  publishers  of  The  New  York  Maritime  Register;  monthly 
leports  from  the  local  weather  services  of  Iowa,  Nebraska,  and  Missouri,  and  of  the  Can- 
tral  Pacific  Railway  Company;  trustworthy  newspaper  extracts;  special  reports. 

BABOMETBIG  PBESSUBB. 

The  distribution  of  mean  atmospheric  pressure  over  the  United  States  and  Canada  is 
shown  by  the  isobarometric  lines  (in  black)  upon  Chart  II.  The  area  of  lowest  mean 
pressure  occupies  the  regions  northeast  of  New  England  and  the  area  of  high  pressure 
extends  over  the  southern  States  and  the  Rocky  Mountain  regions,  as  in  the  preceding 
month.  The  barometer  has  fallen  about  .05  of  an  inch  in  the  southern  States,  where  the 
Isobar  of  30. 10  corresponds  with  that  of  30. 15  of  February.  The  pressure  has  increased 
•05  of  an  inch  on  the  North  Padfio  coast  and  has  diminished  .05  of  an  inch  in  southern 
California. 

The  low  area  of  30.00,  which  was  central  north  of  the  Lake  region,  has  apparently 
moved  to  the  northeast  and  beyond  the  limits  of  the  stations  of  observation.  The  press- 
ure had  remained  nearly  stationary  at  the  stations  between  the  Mississippi  River  and  the 
Bocky  Mountains. 

DepaaiMirt»  fram^  the  normal  vahiesfor  the  m4mth» — Compared  with  the  means  of  previous 
years,  the  pressure  is  slightly  above  the  normal  in  the  Southern  States  and  the  Lake 
xegioD.  It  is  also  slightly  above  the  normal  in  Southern  GalifomiA  and  about  .1  of  an 
inch  above  on  the  North  Padfio  coast  Compared  with  March,  1881^  the  barometer  is 
about  .3  of  an  inch  higher  in  New  England;  from  .15  to  .25  of  an  mch  higher  in  the 
Southern  States  east  of  tiie  Mississippi,  and  about  .2  of  an  inch  higher  in  the  Lake  region. 
On  tha  Pacific  coast  the  presBore  is  .1  of  an  inch  higher  at  San  Francisco  than  in  Much, 
1881. 
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Barmnetrie  ranges, — ^The  range  of  pressure  for  the  present  month  has  yaried  frosn  .2  cf 
an  inch  to  1.48  inches,  the  least  range  heing  at  Havana  and  the  greatest  range  at  Alpena. 
The  range  of  barometer  increases  with  the  latitude,  and  from  the  coast  toward  the  in- 
terior of  the  continent.  In  the  several  districts  the  barometric  range  has  been  as  follows: 
New  England:  1.42  inches  at  Burlington;  1.18  inches  at  Springfield;  and  .97  of  an  indi 
on  the  summit  of  Mount  Washington.  Middle  Atlantic  States:  1.17  inches  at  Williamspoit; 
1. 16  at  Washington ;  and  1. 02  inches  at  Lynchburgh.  South  AUawtie  States:  .  G2  of  an  inch 
at  Jacksonville;  1.00  inch  at  Eittyhawk;  Florida,  .31  of  an  inch  at  Key  West;  .42  of 
an  inch  at  Punta  Rassa;  and  .54  of  an  inch  at  Cedar  Keys.  East  Gulf  States:  .65  of  aa 
inch  at  Port  Eads ;  .79  of  an  inch  at  Montgomery.  FTesf  Qulf  ^ttes:  .75  of  an  inch  at  Gaa- 
troville;  .99  of  an  inch  at  Shreveport;  1.01  inches  at  Little  Rock;  and  1.14  inches  at  Fort 
Qibson.     Ohio  Vatlep  and  Tennessee:  .83  of  an  inch  at  EInoxville;  .91  of  an  inch  at  Mem- 

Ehis;  1.01  inches  at  Cincinnati;  and  1.16  inches  at  Pittsburgh.  Lower  Lake Begion:  1.24 
Aches  at  Toledo  to  1.40  inches  at  Oswego.  Upper  Lake  Region:  1.17  inches  at  Chicago  ta 
1.85inchesatDuluth;  and  1.48  inches  at  Alpena,  (fpper  Mississippi  VaUeg:  LOSindiesBt 
Saint  Louis;  and  1.27  inches  at  Saint  Paul.  Missouri  VaUeg:  1.29  inches  at  Leavenworth 
to  1.30  inches  at  Yankton.  Extreme  Northwest:  1.30  inches  at  Moorhead  to  1.38  inehes 
at  Fort  Buford.  Northern  Slope:  1. 17  inches  at  Fort  Eeogh  to  .76  inch  atCheyeane;  1.11 
inches  at  Fort  Assinaboine  and  .78  of  an  inch  at  Helena.  Middle  Slope:  .81  of  an  inch 
at  Denver;  and  1.05  inches  at  Dodge  City.  Southern  Slope:  .66  of  an  inch  at  Stockton; 
and  .96  of  an  inch  at  Fort  Sill.  Northern  Plateau:  1.17  inches  at  Umatilla  to  .92  of  an 
inch  at  Fort  Missoula.  Middle  Plateau:  .89  of  an  inch  at  Salt  Lake;  and  .88  of  an  inch 
at  Winnemucca.  Southern  Plateau:  .34  of  an  inch  at  Fort  Grant  to  .57  of  an  ineh  at 
Piescott.  North  Pacific  Coast:  1.05  inches  at  Portland.  Middle  Pacific  OoasL'  .67  of  aa 
inch  at  San  Francisco  to  .81  of  an  inch  at  Red  Bluff.  SouthPaciJlc  Cbasl:  .30  of  an  inch 
at  Ctoipo  to  .57  of  an  inch  at  Yuma. 

Areas  of  high  barometer. — ^Nine  well-defined  areas  of  high  barometer  appeared  withiii 
the  limits  of  the  Signal  Service  stations  during  the  month  of  March,  1882.  They  were 
first  observed  in  the  Rocky  Mountains,  near  the  northern  boundary  of  the  United 
States,  or  on  the  North  Pacific  coast.  Numbers  I,  II,  III,  VI.  and  IX  passed  diiecUy  to 
the  eastward  and  north  of  the  Signal  Service  stations,  while  the  general  course  of  nusk- 
beiB  lY,  Y,  YII,  and  YIII  was  to  the  southeast  and  toward  the  Suth  Atlantic  coasl. 

I. — ^The  7  a.  m.  tel^;raphic  report  of  the  2d  indicated  that  this  area  of  high  barometer 
was  central  near  Dead  wood,  and  the  lip.  m.  report  of  the  same  date  show^i  that  it  was 
moving  slowly  eastward,  the  region  of  greatest  pressure  being  near  Saint  Yinoent.  From 
this  point  the  course  of  the  center  was  directly  to  the  east  as  far  as  the  Saint  Lawrenoo 
YaUey,  where  it  disappeared  rapidly  in  advance  of  low  area  No.  II.  Generally  clear 
weather  prevailed  in  &e  districia  east  of  the  Mississippi  during  the  3d,  and  the  temper- 
ature fell  below  freezing  in  the  Lake  region  and  below  zero  in  Manitoba. 

n. — ^The  midnight  report  of  the  4th  showed  the  barometer  to  be  above  the  normal  at 
all  stations  west  of  the  Mississippi  River,  and  on  the  morning  of  the  5th  the  pressure  had 
increased  to  .4  of  an  inch  above  the  normal  at  stations  in  Washington  Territory,  Oregon, 
and  Dakota.  This  area  passed  from  the  North  Pacific,  over  British  Columbia,  and  was 
central  near  Fort  Assinniboine  on  the  altemoon  of  the  5th,  the  highest  barometer  then 
reported  being  30.66. 

On  the  morning  of  the  6th  the  temperature  had  fiJlen  to  — 12°  at  Fort  Garry,  with  a 
pressure  of  30.61,  but  the  center  of  this  area  continued  to  the  westward  and  near  Fort 
Buford,  where  the  barometer  had  risen  to  30. 73.  During  the  6th  and  7th  this  area  passed 
over  the  northern  portion  of  the  United  States  with  increasing  pressure  near  the  center, 
attended  by  cold  northerly  winds  in  the  Lake  region  and  violent  northeast  gales  on  the 
New  England  coast.  At  the  7  a.  m.  reiwrt  of  the  8th  the  barometer  had  risen  to  30.80 
at  Parry  Sound,  and  the  temjierature  was  below  fi-eedng  as  far  south  as  Yirginia.  Cold 
northerly  winds  and  li^t  snow  were  reported  in  Indian  Territory  and  nordem  Texas, 
where  the  winds  were  dowly  shifting  to  easterly  in  the  southwest  quadrant  of  this  aiea. 
The  barometer  continued  unusually  high  on  the  New  England  and  Middle  Atlantic  cosgtB 
until  the  morning  of  the  9th,  when  the  winds  shifted  to  southeast  and  southwest^  indi- 
cating that  this  area  moved  to  the  southeast  after  passing  the  coast  line. 

III. — ^This  developed  in  the  region  north  of  Dakota,  where  it  was  central  at  the  mid^ 
night  report  of  that  date.  It  moved  rapidly  to  Ihe  southeast  during  the  10th  and  11th, 
ibUowing  the  genoal  course  of  the  Missouri  Yalley  and  passing  over  the  southern  States 
as  an  area  of  30, 40,  attended  by  oold,  fiur  weather.  The  barometer  fell  slowly  at  stations 
on  the  South  Atlantic  coast  on  the  12th,  with  southeast  to  southwest  winds  as  this  aiea 
disappeared  to  the  eastward. 

lY.— This  probably  developed  in  the  Missouri  Yalley  during  the  11th,  but  its  center 
could  not  be  located  on  the  tri-daily  charts  until  midnight  of  the  12th,  when  the  barom- 
eter was  highest  at  Huron,  Dakota.  During  the  13th  &e  area  extended  over  the  States 
of  the  Misnssipid  and  Ohio  Yalleya  On  the  14th  it  apparently  divided,  one  portion 
passing  from  TenneBBee  northeostward  over  the  Lake  region,  while  there  was  a  sh^t 
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increaae  of  preasiire  on  the  South  Atlantio  ooaBt  The  barometer  continued  high  in  the 
districts  on  the  South  Atlantic  coast  nntiJ  the  16th,  when  the  area  which  passed  northward 
over  the  Lake  region  disappeared  to  the  eastward. 

y. — The  monung  report  of  the  15th  indicated  the  advanbe  of  this  area  from  British 
America,  and  the  reports  received  during  the  14th  from  stations  on  the  Pacific  coast  in- 
dicate that  it  developed  in  the  higher  latitudes  east  of  the  Rocky  Mountains. 

During  the  15th  and  16th  the  barometer  continued  high  in  the  northern  districts  of 
the  United  States.  This  area  passed  to  the  eastward  with  increasing  pressure  at  the 
center  imtil  it  reached  the  Saint  Lawrence  Valley,  when  its  course  changed  to  the  north- 
east. The  following  reports  were  received  at  midnight  of  the  7th:  Father  Point,  barom- 
eter, 30.74;  Antioosti,  80.76.  The  northeast  winds  at  stations  on  the  Atlantic  coast  and 
in  the  Saint  Lawrence  Yall^  show  l^t  this  area  continued  its  easterly  oouise  after  pass- 
ing to  the  east  of  the  maritime  provinces. 

VI. — ^This  appeared  in  the  Northwest,  when  the  storm,  traced  as  low  area  No.  VI, 
was  central  in  Michigan  on  the  17th,  but  it  passed  to  the  east,  north  of  the  Lake  region, 
without  causing  any  marked  change  of  pressure  witliin  the  limits  of  the  United  States. 
The  lowest  temperatures  observed  occurred  on  the  morning  of  the  19th.  Saint  Vincent 
reporting  — 8^  at  the  morning  observation,  and  Moorhead  reporting  — 8^  as  the  minimum 
for  that  date.  This  area  of  high  pressure  did  not  reach  llie  AtSmtic  coast,  but  disap- 
peared rapidly  in  advance  of  low  area  No.  Vn. 

VII. — An  extended  area  of  cold,  dry  air  appeared  over  the  regions  west  of  the  100th 
meridian  on  the  20th,  the  barometer  reading  on  that  date  from  .3  to  .4  of  an  inch  above 
the  normal  at  stations  in  Utah,  Idaho,  Or^n,  and  Washington  Territory.  This  area 
continued  central  in  Utah  or  western  Colorado,  but  a  second  area  of  high  pressure  was 
observed  in  Texas,  where  the  rapid  increase  of  pressure  caused  a  severe  norther  on  the 
Texas  coast;  the  wind  rrached  a  velocity  of  63  miles  per  hour  at  Indianola  and  39  miles 
at  Galveston  between  the  7  a.  m.  and  3  p.  m.  reports  of  the  21st.  During  the  22d  the 
pressure  increased  over  the  southern  States,  where  the  barometer  continual  high  until 
the  23d,  with  Mr  weather  and  winds  shifting  to  the  south  and  west. 

VIII. — ^Although  first  referred  to  as  central  in  the  Upper  Missoi^i  Valley  on  the  23d, 
this  area  probably  extended  over  the  North  Pacific  coast  and  British  Columbia.  The 
temperature  fell  from  20^  to  30^  in  the  northwest  on  the  23d,  as  the  pressure  increased 
rapidly  in  that  region.  The  following  minimum  temperatures  were  reported  at  7  a.  m. 
of  the  24th:  Saint  Vincent,— 26*»;  Fort  Garry,— 24<»;  Moorehead,— 20**;  Swnt  Paul,— 6®. 
During  the  24th  this  area  passed  over  the  Ohio  Valley  to  the  Middle  Atiantic  coast,  at- 
tended by  oool,  fiur  weather  in  all  districts  east  of  the  Mississippi  River. 

IX. — ^This  appeared  in  Manitoba  at  midnight  of  the  29th,  advancing  in  a  southeasterly 
direction.  On  tiie  morning  of  the  30th  the  temperature  had  fieJlen  flx>m  20**  to  30**  at 
stations  in  lowa^  Michigan^  Wisconsin,  and  Minnesota.  This  area  passed  to  the  eastwasd 
over  the  Lake  region,  causmg  the  barometer  to  rise  to  30.50  in  New  England  and  the 
Middle  Atiantic  States.  The  temperature  fell  about  20**  in  these  districts  and  30^  in  the 
Saint  Lawrence  Valley.  After  reaching  the  coasts  the  course  appeared  to  change  firom 
east  to  southeast,  and  when  last  observed,  at  midnight  of  the  30th,  the  isobar  of  30.60 
extended  from  Boston  to  Norfolk,  with  northwest  winds  in  New  Ei^land  and  southeast 
winds  in  the  Middle  Atlantic  States. 

Areas  of  low  barcmeter. — ^Ten  areas  of  low  baromister  appeared  within  the  limits  of  the 
Signal  Service  stations  during  the  month,  sufficiently  well  defined  to  render  it  possible 
to  locate  the  center  of  depression  at  each  telegraphic  report,  from  the  date  of  first  ap- 
pearance until  the  disturbance  finally  passed  beyond  the  station  of  obsovation.  On 
Chart  No.  I  will  be  found  the  tracks  of  the  centers  of  areas  of  low  barometer  for  the 
month  of  March,  1882.  The  following  table  gives  the  latitude  and  longitude  in  whidi 
each  area  was  first  and  last  observed,  and  the  average  hourly  velocity: 


Arnnn  of  loir  barometer. 

Fini  observed. 

LMtobaerved. 

AverAge 
hourly  ve- 
looity  in 
miles  per 
hour. 
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No.  I 

o 

49 
41 
28 
48 
46 
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65 
66 
66 
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o 

80 
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96 

82 
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122 
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96 
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o 

44 
43 
46 
43 
37 
60 
46 
49 
51 
48 

o 

60 
64 
60 
62 
75 
66 
75 
67 
68 
68 
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The  mean  latitude  of  tlie  above  storm  isacke  is  alwnt  10°  north  of  the  mean  latttode 
of  the  Btorm  tracka  of  March,  1881.  Nob.  II,  VI,  VII,  and  X  probably  paeeed  irom  the 
Pacific  coast  in  a  southeasterly  direction  to  the  points  ^rhere  first  locat^.  No.  Ill  de> 
Teloped  in  the  golf,  Boath  of  Tezafij  and  all  the  others  were  first  observed  in  the  North- 
west. 

I. — This  storm  paased  firom  the  southwest  during  the  last  of  the  previous  month,  caus- 
ing violent  winds  in  the  Lake  regions  and  heavy  rains  in  the  SouUiem  States.  On  the 
morning  of  the  1st  it  was  central  north  of  Lake  Huron.  From  this  point  the  movement 
was  directly  eastward,  while  the  depression  extended  southward  over  the  Middle  At- 
lantic States  and  New  England,  with  a  rapid  increase  of  gradient  in  the  eastern  quad- 
rants, attended  by  dangerous  east  to  south  winds  at  stations  on  the  Atlantic  coast  north 
of  Wilmington,  N.  C.  The  storm  increased  in  violence  during  the  night  of  the  1st,  the 
low  area  apparently  dividing  into  two  distinct  depressions,  one  of  which  passed  down  the 
Saint  Lawrence  YsJley,  while  the  other  imssed  from  the  Middle  Atlantic  coast  north- 
eastward over  Nova  Sootia  during  the  3d  and  4th,  where  it  disappeared  as  a  severe  stoim. 

Cautionaxy  signals  were  ordered  in  advance  of  this  storm  at  stations  north  of  CSape 
Henry,  and  were  fully  justified  by  the  violent  winds  which  followed.  Veiy  heavy  rain 
fell  near  the  center  of  cQsturbanoe  as  it  paased  to  the  Saint  Lawvence  Valley  and  Nova 
Scotia.  This  storm  increased  in  energy  as  it  advanced,  and  the  barometer,  at  the  center, 
when  last  observed  on  the  4th,  had  fitUen  to  29.16  at  Halifax,  N.  S. 

The  following  abstracts  from  loga  of  vessels,  probably  show  the  progress  of  this  storm 
during  its  passage  eastward  over  the  ocean:  4th,  in  40^  32^  N.,  67^  W  W.,  steamship 
Egyp^  WNW.,  moderate  gale,  squally;  40^*  35^  N.,  63^  1(K  W.,  steamship  Persian  Mon- 
arch, fresh  SE.  to  W.  gide,  heavy  head  sea;  5tfa,  in  40"^  31^  N.,  65®  35^  W.,  steamship 
Persian  Monarch,  fierce  gale  tremendous  sea. 

U. — ^This  depression  was  central  in  Colorado  on  the  midnight  of  the  3d,  but  the  tele- 
graphic reports  of  the  2d  indicate  that  it  developed  west  of  tihe  Rodcy  Mountains.  The 
barometer  was  high  on  the  Caliibmia  coast  on  the  2d  and  3d,  and  nfin  or  snow  prevailed 
in  Washington  Territory,  Idaho,  Oregon,  and  Utah*  The  depression  became  unusnaily 
well-defined  as  it  passed  to  the  eastward  over  Kansas,  the  isobar  of  29.70  forming  a  cir- 
cle, the  diameter  of  which  was  about  300  miles.  By  the  midnight  report  of  the  4th  the 
center  of  disturbance  had  reached  Saint  Paul,  Minnesota,  where  the  barometer  had  &llen 
to  29.42,  accompanied  by  southeasterly  gales.  Heavy  snow  was  reported  at  Moorhead, 
Bismarck,  and  Huron,  Dakota,  where  the  winds  were  from  northeast  to  northwest,  with 
velocities  ranging  from  38  to  43  miles  an  hour.  The  obiter  remained  near  Saint  Panl 
on  the  morning  of  the  5th;  the  gradient  and  winds  having  increased  in  the  western 
quadrants  of  the  storm.  The  advance  of  a  high  area  ficom  Sie  northwest  on  this  date 
was  attended  by  a  decided  fall  in  temperature  in  Dakota^  Minnesota,  Nebraska,  and  Kan- 
sas. High  winds  continued  in  the  Upper  Lake  region  during  the  6th,  followed  bydear- 
ing  and  cool  weather  after  the  winds  had  veered  to  westerly.  The  center  of  this  stoim 
passed  over  Lake  Superior,  moving  in  a  northeasterly  direction.  At  midnight  the  oomae 
changed  to  the  east^  and  during  the  6th  it  crossed  the  Saint  Lawrence  Valley  near  Mon- 
treal and  passed  over  New  England,  causing  rain  in  the  Middle  Atlantic  States,  and 
snow  in  New  England  and  the  Lake  rc^ons.  The  observer  at  Quebec  reported:  heavy 
snow  and  easterly  gale. 

Cautionary  o£f-share  signals  were  displayed  in  advance  of  this  storm  at  stations  on  the 
Atlantic  coast  north  of  I>elaware  Breakwater.  The  following  maximum  velocities  were 
reported:  Boston,  42,  NW.;  Scmdy  Hook,  44,  NW.;  Point  Judith,  R.  L,  gale;  New 
Shoreham,  42,  NW.  OauUonaiy  signals  were  also  displayed  at  Grand  Haven,  Mil- 
waukee,  and  Ludington,  the  staUons  on  the  lakes  where  signals  are  continued  durhig  the 
winter  months. 

When  this  depressicNi  reached  the  New  England  coast  the  barometer  at  the  center  read 
29.74,  or  .45  of  an  inch  higher  than  the  lowest  reading,  when  the  center  was  near  Sunt 
Paul.  This  storm  left  the  New  England  coast  near  Eastport  on  the  7th,  moving  directly 
east  On  the  9th,  the  steamship  City  of  Brussels  reports,  in  lat.  43°  56^  N.,  long.  4S^ 
42^  W.,  Aresh  WNW.  gale  and  high  sea. 

No.  III. — ^This  is  the  only  storm  occurring  during  the  month  which  developed 
south  of  the  30th  paralld  of  latitude.  A  severe  norther  occurred  in  Teauus  on  the  7th, 
the  temperature  &lling  below  freezing  in  northern  Texas,  with  light  snow.  The  barom- 
eter continued  high  at  all  stations  in  the  Gulf  States,  with  north  to  east  winds,  ontli 
the  morning  of  the  8th,  when  the  cyclonic  movement  of  the  winds  indicated  the  ad;^anee 
of  this  depression.  Heavy  rains  fell  in  the  Gulf  States  and  in  Tennessee  on  the 
the  storm  center  moved  up  the  Mississippi  Valley  with  increasing  energy.  The  airea  of 
rainfall  extended  over  the  Ohio  Valley,  and  snow  or  rain  was  reported  from  the]  Lake 
r^on  and  Upper  Mississippi  Valley.  The  course  of  the  storm  was  northerly  unml  the 
center  reached  Saint  Louis,  where  its  course  changed  to  the  northeast,  the  storm  p^ 
over  the  southern  portion  of  the  Lake  region  with  great  violence,  causing  danj 
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winds  and  heavy  raina  in  the  soathem  quadrants,  and  snow  in  the  northern  qnadranta 
of  the  storm.  After  reaching  the  Upper  Saint  Lawrence  Valley,  the  course  of  the  storm 
changed  to  easterly,  and  passed  over  New  England  on  the  10th,  with  a  pressure  of  29.50 
at  the  center,  followed  by  NW.  gales  on  the  Atlantic  coast.  Cautionary  signals  had 
been  displayed  in  advance  at  stations  between  Macon  and  Sandy  Hook  on  the  6th,  and 
were  ordered  for  stations  on  the  New  England  coast  on  the  9th.  The  following  maxi- 
mum velocities  were  reported:  Hatteras,  40  SW. ;  Delaware  Breakwater,  48  SW. ;  Sandy 
Hook,  38  W. ;  Newport,  34  N  W.  This  storm  was  last  observed  as  central  near  Sydey,  where 
the  barometer  had  fallen  to  29.34  at  the  afternoon  report  of  the  10th;  but  the  barometric 
f^iadient  had  decreased  and  the  light  winds  reported  £rom  stations  in  the  maritime  prov- 
inces indicated  that  the  storm  had  lost  much  of  its  energy.  On  the  10th,  the  steam- 
ship Oder,  in  lat.  41®  59'  N.,  long.  62®  52'  W.,  reports  moderate  WSW.  gale,  rough  sea. 

IV. — This  depression  was  first  observed  in  the  Lake  region  on  the  morning  of  the  12th, 
and  probably  developed  in  British  America,  west  of  Manitoba.  It  passed  over  the  Saint 
Lawrence  Valley  with  increasing  energy  during  the  12th,  attended  by  light  snow  in  the 
Lake  r^on,  New  England,  and  the  northern  part  of  the  Middle  Atlantic  States.  The 
barometer  fell  at  the  center  as  the  depression  moved  to  the  eastward,  the  lowest  reading 
being  29.10,  which  was  reported  ftom  Sydney  on  the  13th.  Northerly  gales  oocnrred 
on  the  Atlantic  coast  at  stations  north  of  Savannah,  after  the  center  had  passed  to  the 
east  of  the  coast  line.  Cautionary  signals  were  oideteA  at  stations  on  the  coast  between 
Hatteias  and  New  York,  on  the  12th,  and  off-shore  signals  were  ordered  for  these  sta- 
tions at  midnight  of  the  13th. 

Hie  following  maximum  wind  velocities  were  reported  during  this  display:  Break- 
water, 50  miles  NW. ;  Chinooteague,  46  NW. ;  Cape  Heniy,  44  NW. ;  Sandy  Hook,  40 
N.  The  following  reports  furnished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage  east- 
ward over  the  ocean. 

On  the  13th  steamship  New  York  in  lat.  34*>  40^  N.,  long.  75<>  16^  W.,  29.65,  WSW., 
gale,  dark  heavy  clouds.  14th,  in  37"  20^  N.,  74''  50^  W.,  30.15,  NNW.,  hard  gale, 
dear. 

Ocean  data  from  other  sources  as  follows:  On  the  16th,  steamship  Gallia  in  lat.  44° 
40^  N.,  long.  44*'  25^  W.,  SW.  to  NW.,  fresh  gale,  high  sea.  16th,  steamship  England 
in  lat  42°  41^  N.,  long.  45°  11^  W.,  heavy  gale,  heavy  head  sea. 

v.— On  the  13th.  the  barometer  fell  to  29.57  at  Olympia,  and  29.63  at  Portland,  Ore- 
^n,  with  rain  and  snow  on  the  North  Pacific  coast.  This  depression  probably  devdofied 
in  the  Upper  Missouri  Valley  on  the  14th;  while  a  second  depression  was  central  on  the 
Pacific  coast,  north  of  Oregon.  The  3  p.  m.  telegraphic  report  of  the  14th  indicated 
the  southeasterly  course  of  this  storm,  which  was  then  central  north  of  Yankton,  en- 
closed by  the  isobar  of  29.70.  Pressure  increased  at  the  center  during  the  14th,  and 
when  the  storm  reached  the  Lake  region  the  lowest  isobar  enclosing  the  center  was 
29.90,  which  had  taken  the  form  of  an  elongated  ellipse  with  the  longer  axis  in  a  north- 
west direction.  -The  pressure  continued  to  increase  at  the  center  during  the  15th,  when 
the  storm  passed  eastward  over  the  Ohio  Valley^  and  the  barometric  gradient  decreased, 
with  a  corresponding  loss  of  energy,  until  the  disturbance  passed  east  of  the  coast  line 
near  Norfolk.  After  the  winds  shifted  to  northerly  on  the  Middle  Atlantic  coast  they 
increased  in  force,  with  a  rapid  increase  of  pressure. 

VI. — ^The  barometer  fell  at  stations  on  the  Pacific  coast  during  the  15th, -with  winds 
shifting  to  southerly  at  all  stations  south  of  Oregon.  This  depression  was  central  north 
of  Washington  Territory  on  the  morning  of  the  16th;  at  the  morning  report  of  that  date, 
the  winds  had  shiited  to  northerly  at  Portland  and  Oljrmpia,  with  the  barometer  rang- 
ing from  29.62  to  29.66.  The  midnight  report  of  the  16th  indicated  that  this  depressioh 
had  passed  eastward  to  the  Upper  Missouri  Valley,  and  the  morning  report  of  the  17th 
showed  a  well  defined  depression  of  29.60  central  near  Fort  Sully;  southeasterly  winds, 
with  threatening  weather  and  rain,  prevailed  in  the  Mississippi  Valley  from  the  Gulf 
coast  northward  to  Lake  Superior.  This  storm  moved  to  the  southeast  until  it  crossed 
the  Mississippi  River,  near  Davenport,  on  the  18th,  and  then  moved  to  ^e  northeast 
over  the  Lake  region.  The  pressure  increased  at  the  center  after  the  disturbance  reached 
the  Saint  Lawrence  Valley,  and  the  barometric  gradient  was  slight  in  the  eastern  quad- 
rants, although  easterly  g^es  occurred  on  the  morning  of  the  19th  in  the  Gulf  of  Qaxat 
Lawrence.  This  storm  lost  much  of  its  eneigy  before  passing  beyond  the  maritime  prov- 
inces, but  it  was  followed  on  the  19th  by  heavy  snow  and  sleet  in  New  England  and 
Canada.  Cautionary  signals  were  ordered  in  advance  of  this  storm  at  all  stations  on  the 
lakes  east  of  Marquette,  and  at  all  stations  on  the  Atlantic  coast  north  of  Fort  Macon. 
The  following  maximum  velocities  were  reported:  Mackinaw,  60  miles;  iUpena,  36; 
Milwaukee  and  Rochester,  35;  Point  Judith,  gale;  Provincetown,  32;  Eastport,  30. 

The  following  reports  furnished  through  this  co-operation  of  The  New  York  Herald 
Weather  Service  probably  indicate  the  presence  of  this  storm  during  its  passage  east- 
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ward  over  the  ooean.  On  the  18th,  Bteamship  Celtic,  in  lat.  41®  02^  N.,  long.  09®  W 
W.,  SE.,  strong  gale,  threatening  and  xain;  harometer  fell  from  30.20  to  29.70,  with  sea 
running  very  high;  l8th,  steamship  City  of  New  York,  in  hit  41°  00^  N.,  Ipng.  61®  28' 
W.,  NNW.  to  SE.,  light  winds  to  strong  gale  and  very  hieh  sea.  19th,  in  lat  40®  18' 
N.,  long.  e7®  41^^  W.,  SE.  to  WNW.,  strong  gale  to  light  aus;  at  6  a.  m.  to  10.30a.  m., 
dense  fog;  21st,  steamship  Britannic,  in  lat  40®  34'  N.,  long.  38®  15^  W.,  W.  to  S8W., 
ftesh  wind  to  strong  gale.  22d,  in  lat.  44®  09^  N.,  long.  44®  10'  W.,  strong  W.  gsle 
and  very  high  sea.  23d,  in  lat.  42®  63'  N.,  long.  50®  58'  W.,  8.  to  WNW.,  moderateto 
strong  wind. 

VII. — This  storm,  like  the  preceding  one,  developed  west  of  the  North  Pacific  coast, 
where  it  appeared  on  the  19th.  It  moved  rapidly  daring  the  19th  from  Washington 
Territory  to  western  Nebraska.  On  the  20th  it  was  central  near  Omaha  as  a  severe 
storm,  and  was  moving  slowly  to  the  eastward  with  increasing  barometric  gradient  and 
with  a  cyclonic  movement  of  the  winds  within  its  limits.  1%is  storm  also  crossed  the 
Mississippi  River  near  Davenport,  and  during  the  20th  the  central  area  became  extended 
in  a  southeast  and  northwest  direction,  the  lowest  barometer  reading  29.49,  at  Chicago. 
At  the  morning  report  of  the  21st  the  barometer  at  Port  Huron  reached  29.49,  and  iSaa 
storm  continued  with  great  violence  over  the  entire  lAke  r^on,  where  the  barometer 
was  low,  but  the  pressure  was  increasing  rapidly  in  the  Upper  Mississippi  and  Lower 
Ohio  Valleys.  Heavy  snow  occurred  in  Michigan,  Wisconsin,  and  Minnesota  on  the  20Ui 
and  21st.  The  afternoon  report  of  the  21st  indicated  the  presence  of  two  depressions  in 
the  Lake  region,  one  central  near  Rochester  and  one  near  Saugeen,  both  forming  a  part 
of  this  general  disturbance,  which  was  then  elliptical  in  form,  the  longer  axis  pointing 
east  and  west.  The  midnight  report  of  the  2l8t  placed  the  center  of  this  disturbance 
north  of  and  near  Toronto,  Canada,  the  two  minor  depressions  having  united.  The  cen- 
tral area  retained  its  elliptical  form.  Snow  continued  in  New  England,  Ohio  ViUley, 
and  Lake  region  during  the  22d,  followed  during  the  night  by  clearing  weather  and 
high  northwest  winds  on  the  coabb.  This  storm  passed  east  of  the  New  Eneland  coast 
on  the  22d.  Cautionary  signals  were  ordered  at  5  p.  m.  of  the  20th  at  stations  in  the 
Lake  region  and  on  the  Atlantic  coast,  between  Cape  Henry  and  New  York.  At  mid- 
night of  the  same  day  signals  were  ordered  at  stations  on  the  Atlantic  coast  north  of 
New  York. 

The  following  maximum  velocities  indicate  the  force  of  this  storm  in  the  several  dis- 
tricts: Milwaukee,  44  miles;  Sandusky,  44  miles;  Buffalo,  40  miles;  Rochester,  53 
miles;  Cape  May,  40  miles;  Sandy  Hook,  33  miles;  Delaware  Breakwater,  37  miles; 
New  Shoreham,  36  miles. 

The  following  reports,  furnished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage  east- 
ward over  the  ocean:  On  the  23d,  steamship  City  of  Montreal,  in  40®  69'  N.,  65®  25^  W., 
wind  S.  to  WNW.,  f^h  gale  and  beam  sea,  to  moderate  wind  and  heavy  sea. 

Ocean  data  from  other  sources:  22d,  steamship  Holland,  in  lat.  41®  40^  N.,  long.  64® 
51^  W.,  strong  NW.  to  SW.  gale,  heavy  SSW.  sea.  ship  rolling  heavily.  Same  date, 
steamer  Vaderland,  in  lat.  40®  15'  N.,  long.  55®  22' W.,  hea^  W.  gale,  high  sea.  Same 
date,  steamship  Britannic,  in  lat.  44®  09^  N.,  long.  44®  10' W.,  strong  W.  gale,  very 
heavy  sea.  23d,  steamship  Holland,  in  lat.  41®  30^  N.,  long.  67®  50'  W.,  SSW.  gide, 
high  confused  sea.  Same  date,  steamship  Elbe,  in  lat.  40®  53^  N.,  long.  55®  58'  W., 
strong  SW.  to  NW.  gale,  high  head  sea. 

VIII. — ^This  depression  probably  developed  in  British  Columbia,  but  did  not  appear  in 
the  northwest  until  midnight  of  the  22d,  when  the  barometer  was  lowest  in  Manitoba. 
It  passed  rapidly  toward  the  upper  Saint  Lawrence  Valley  on  the  23d  with  increased 
eneigy,  the  barometer  having  fallen  to  29.72  by  midnight  of  the  23d j  when  the  disturb- 
ance was  central  near  Kingston.  High  northwest  winds  occurred  in  the  Lake  regions  on 
the  23d,  attended  by  fair  weather  and  temperature  below  freezing.  The  morning  report 
of  the  24th  showed  a  change  in  direction  to  the  northeast.  The  center  of  disturbimoe 
was  advanced  to  Farther  Point,  where  the  barometer  had  fallen  to  29.53.  South  to  west 
gales  were  reported  from  the  Saint  Lawrence  Valley  on  the  24th,  with  heavy  snows,  aud 
with  temperature  below  zero  at  Rockliffe.  The  afternoon  report  of  the  24th  showed  an 
increase  of  barometric  gradients  in  the  southern  quadrants  of  this  storm,  the  center  being 
located  east  of  Farther  Point,  where  the  pressure  was  29.30.  By  midnight  the  area  of 
lowest  pressure  had  passed  to  the  east  of  the  maritime  provinces,  where  the  barometer 
was  rising  with  westerly  gales.  At  the  same  report  the  wind  at  the  summit  of  Mount 
Washington  attained  a  velocity  of  82  miles,  northeast;  the  afternoon  report  from  Mount 
Washington,  on  the  same  day,  gave  the  wind  as  112  miles,  north.  Cautionary  signals 
were  ordered  at  stations  on  the  Upper  Lakes  and  Atlantic  coast,  at  the  aflemoon  report 
of  that  date. 

The  following  maximum  velocities  were  reported:  Sandy  Hook,  40  miles,  NW. ;  Break- 
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water,  36,  KW.;  BufiUo,  38,  SW.;  MUwaakee,  36,  W.;  Alpena,  36,  NW.;  Sborehajn, 
36,  NW. 

The  following  reports,  ftiTnished  tbrongh  the  oo-opezation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  dnring  its  passage  east- 
ward over  the  ocean :  On  the  26th,  steamship  Arizona,  in  lat.  41^  26^  N. ,  long.  60°  34^  W. , 
fresh  gale,  latter  part,  snow-sqnalls,  winds  8SW.  to  KNW.  27th,  steamship  Adriatic, 
in  lat.  43^  33^  N.,  long.  41°  55^  W.,  moderate  gale,  squally,  heavy  head  sea,  wind  SW. 
to  NW.  28th,  in  lat.  41®  28^  N.,  long.  AT  30^  W.,  moderate  gale  during  day,  winds 
west. 

IX, — ^This  depression  was  first  observed  in  British  America,  north  of  Dakota,  on  the 
24th,  but  its  center  could  not  be  located  on  the  tri-daily  charts  until  the  midnight  re- 
port of  that  date,  when  the  barometer  was  lowest  near  Fort  Garry.  From  this  point  the 
course  of  this  storm  was  idmo6t  due  south,  until  reaching  central  Iowa,  where,  after  a 
slight  movement  tx>  the  east  during  the  eignt  hours  following  the  afternoon  report  of  the 
25th,  its  course  changed  to  the  southwest,  and  at  the  following  report  its  center  was  lo- 
cated in  Kansas.  During  the  26th  this  storm  moved  ov^  the  Lake  region  developing 
great  energy,  the  barometer  falling  to  29.30,  the  lowest  isobar  being  elliptical  in  form, 
the  longer  axis  pointing  to  the  northeast.  This  storm  was  followed  by  a  secondary  de- 
pression in  the  lower  Mississippi  Valley  on  the  27th,  which  disappeared  in  advance  of  a 
high  area  from  the  northwest  and  a  norther  on  the  Texas  coast.  When  this  storm  was 
central  north  of  Lake  Ontario  dangerous  westerly  winds  continued  in  the  Lake  r^on 
and  on  the  Atlantic  coast,  as  far  south  as  Jacksonville.  The  barometer  fell  to  29.13  at 
Farther  Point  at  midnight  of  the  27th,  with  vnnd  SW.,  65  miles,  and  to  29.12  at  Anti- 
costi,  with  light  southeast  winds.  At  the  last  report  the  wind  at  Farther  Point  was 
W.,  33  miles. 

Cautionary  signals  were  ordered  for  stations  on  Lakes  Erie,  Michigan,  and  Huron  at 
4  p.  m.  of  the  25th,  and  for  stations  on  the  Atlantic  coast  to  ilew  York  on  the  morning 
of  the  26th;  and  for  stations  between  New  York  and  Boston,  at  midnight  of  the  26th. 
Cautionary  signals  for  Eastport,  Portland,  Oswego,  and  Bochester,  were  ordered  on  the 
morning  of  the  27th.  The  reports  show  that  this  was  one  of  the  most  severe  storms  of 
the  season,  especially  over  the  maritime  provinces.  The  following  maximum  velocities 
were  reported  at  Signal  Service  stations :  Hatteras,  48,  SW. ;  Kittyhawk,  47,SW. ;  Cape 
May,  44,  S. ;  Delaware  Breakwater,  48,  S. ;  New  Shoreham,  44,  SW. ;  Rochester,  36,  NW. ; 
Sandusky,  36,  SW.;  Provincetown,  37,  SW. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm,  during  its  passage  to  the 
eastward  over  the  ocean:  On  the  27th,  steamship  Bothnia,  in  lat.  42^  03^ N.,  long.  57^ 
50^  W.,  strong  breeze  with  squalls  and  high  head  sea;  wind  northwest. 

X. — ^This  depression  was  at  no  time  within  the  limits  of  the  stations  of  observation, 
but  passed  to  the  east,  north  of  the  United  States,  first  appearing  north  of  Dakota  on 
the  28th.  The  course  of  the  storm  changed  to  the  southeast  after  reaching  the  longitude 
of  the  Lake  region,  and  the  disturbance  became  violent  over  Lakes  Midiigan  and  Su- 
perior, the  wind  reaching  a  velocity  of  41  miles  at  Milwaukee  on  the  29th.  The  gradient 
increased  rapidly  in  the  south  and  west  quadrants  of  this  storm  as  it  moved  to  the  north- 
east down  the  Saint  Lawrence  Valley  and  disappeared  on  the  31st,  attended  by  violent 
galea  at  Farther  Point,  Anticosti,  and  other  stations  in  the  northeast. 

INTBBNATIONAL  METEOEOLOOY. 

International  Charts  IV  and  V  accompany  the  present  number  of  the  Beview.  The 
former  is  published  for  January,  1880,  and  continues  the  series  of  that  chart  begun  in 
January,  1877.  The  Beobaehtungen  auf  dem  Nordatlantischen  Ocean,  previously  fur- 
nished this  office  through  the  courtesy  of  Prof.  Dr.  G-.  Newmayer,  Director  of  the  Ger- 
man Marine  Observatory,  has  not  been  received  for  the  month  of  January,  1880,  and 
therefore  was  not  used  in  the  preparation  of  the  present  chart,  as  in  the  previous  month. 
Chart  V  is  prepared  for  the  month  of  April,  1880,  and  continues  the  series  of  that  chart, 
begun  in  November,  1877. 

Chart  IV  shows  the  mean  pressure,  temperature,  and  the  prevailing  direction  of  the 
wind  at  7.35  a.  m.,  Washington,  or  0.43  p.  m.,  Greenwich  mean  time,  for  the  month  of 
January,  1880,  over  the  northern  and  at  certain  isolated  stations  in  the  southern  hemi- 
sphere. The  pressure  is  generally  high,  and  is  considerably  above  the  average.  There 
are  two  areas  of  comparatively  low  pressure,  the  most  decided  occupying  Iceland  and 
the  southern  port  of  Greenland,  lowest  mean  reading  29.58  at  Stykkisholm;  the  least 
important,  central  over  or  near  British  Columbia,  lowest  mean  reading,  29.90  at  Olympia. 
The  position  of  the  former  low  area  is  nearly  a  constant  feature  of  that  port  of  the  Arctic 
regions  where  for  the  past  three  years  the  mean  pressure  has  not  risen  above  30.00,  ex- 
cept as  follows:  April,  1877,  Godthaab,  30.02;  May,  1877,  Stykkisholm,  30.04;  August, 
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1877,  Godthaab,  30.06;  November,  1878,  Stykkisholm,  30.06;  December,  1878,  Styk- 
kisholm,  30.10.  There  are  five  decided  areaa  of  barometric  maxima  for  the  month,  dis- 
tribnted  as  follows:  In  central  Asia,  80.70;  in  central  Mexico,  30.40;  in  eastern  France 
and  Western  Germany,  30.40;  in  the  Middle  Atlantic  States,  30.20;  in  36^  N.,  60**  W., 
30.20.  The  high  pressure  over  central  Enrope  appears  to  resnlt  from  an  extension  north- 
eastward of  the  barometric  maxima  prevailing  in  the  vicinity  of  the  Azores  and  Madeira 
Islands  and  thence  to  the  south  and  west  along  parallel  30^  N. 

Compared  with  the  corresponding  chart  for  December,  1879,  the  preceding  month, 
there  has  been  a  general  increase  of  pressure  over  Europe,  Asia,  and  Northern  AMca, 
within  the  limits  of  the  stations  of  observation.  The  most  marked  increase  is  in  east- 
em  Siberia,  where  the  small  area  of  mean  high  barometer  observed  during  the  last 
month  has  extended,  and  now  covers  the  northern  portion  of  AjEoa,  the  pressure  at  the 
center  having  increased  from  30.49  to  30.74.  The  area  of  mean  low  barometer  continues 
central  over  Greenland,  the  pressure  at  the  center  having  increased- about  .1  of  an  inch. 
Over  the  Atlantic,  the  barometer  has  £Edlen  slightly  between  Newfoundland  and  the 
British  Isles.  The  low  area  previously  to  the  north  of  this  latitude  has  extended  south- 
ward along  the  30th  meriditm  west  of  Greenwich,  while  the  gradient  has  increased  de- 
cidedly fiom  this  meridian  eastward  towards  the  European  coast.  The  high  area  of  the 
North  Atlantic  has  remained  almost  stationary,  and  is  now  central  in  lat.  35°  N.,  long. 
60°  W.,  where  the  mean  height  of  the  barometer  is  30.20.  The  area  of  high  barometer 
which  was  central  in  Manitoba  during  the  preceding  month  has  disappeared,  and  tlie 
low  area  from  the  North  Pacific  now  extends  over  the  western  portion  of  British  America. 

The  following  extreme  monthly  mean  temperatures  are  given  in  Fahrenheit's  scale: 
Lowest:  York  Factory,  — ^28°;  Nertschinsk,  — ^22;  Yeniseisk,  — 16°;  Nlkolaievsk  on  the 
Amoor,  —11°;  Barnaul,  —6°;  Fort  Garry,  —5°;  Moose  Factory,  —2°.  Higheti:  Fort 
Napier,  81°;  Poona,  81°;  Mauritius,  80°;  Paramaribo,  79°:  Puerto  Berrio,  79°;  Bridge- 
town, 78°;  Navassa,  76°;  Bombay,  76°;  Fort  de  France,  75°;  Kmgston,  74°;  Santiagode 
Cuba,  73°. 

The  prevailing  direction  of  the  wind  over  the  United  States  was,  northeasterly  on  the 
Atlantic  coast;  northerly  on  the  Pacific  coast  south  of  Oregon;  southerly  in  the  Missis- 
sippi Valley  and  the  Lake  region;  variable  at  the  Socky  Mountain  stations;  southerly 
in  the  Plateau  region  and  on  the  North  Pacific  coast.  Over  the  Atlantic,  the  northeast 
trade-winds  prevailed  south  of  the  30th  parallel;  northwesterly  winds  over  the  North 
Atlantic  west  of  the  40th  meridian,  and  southwesterly,  east  of  that  meridian.  In 
Europe:  south  to  west  in  the  British  Isles;  southeast  to  southwest  in  France  andSjuun; 
westerly  in  Russia.     In  India:  variable  and  northerly  on  the  coasts  of  China  and  Japan. 

Compared  with  the  corresponding  month  of  January,  1879,  the  area  of  low  barometer, 
central  over  Greenland,  was  more  clearly  marked.  The  pressure  at  the  center  was  then 
29.36,  or  a^ut  .2  of  an  inch  below  that  reported  for  the  present  month.  The  pressure 
over  the  North  Atlantic  was  also  fi^m  .2  to  .3  of  an  inch  below  that  of  January,  1880. 
The  pressure  is  about  .2  of  an  inch  lower  on  the  North  Pacific  coast,  where  in  January, 
1879,  the  barometer  ranged  from  30.10  to  30.20.  In  Central  Asia  the  Imiometer 
is  .3  of  an  inch  higher  and  the  temperature  is  10°  lower.  The  efiect  of  the  rela- 
tive position  of  the  high  and  low  areas  of  pressure  on  the  prevailing  winds  for  the  month 
is  shown  by  comparing  this  chart  with  the  corresponding  chart  of  January,  1879,  when 
the  area  of  mean  low  pressure  was  central  in  the  North  Atlanjtic,  south  of  its  present 
position,  thus  causing  east  to  south  winds  at  stations  in  western  Europe;  while^  during 
January,  1880,  the  winds  in  northern  Europe  are  westerly^  tending  toward  theseoondary 
low  area,  which  has  taken  the  place  of  the  high  area  extending  over  that  region  during 
the  previous  year. 

Compared  with  January  of  preceding  years,  the  temperature  over  the  United  States 
was  above  the  normal  in  all  districts  east  of  the  Kooky  Mountains.  It  was  from  10°  to 
15°  above  in  the  Upper  Mississippi  Valley,  Missouri  Valley,  Lake  region,  Ohio  VaU^, 
and  Southern  States^  and  8°  to  9°  in  the  New  England  and  Middle  AUantic  States.  On 
the  Pacific  coast  it  was  7°  below  the  normal  for  the  month  at  Sacramento;  4°  below  at 
San  Francisco;  1°.4  below  at  San  DiegOi  and  from  9°  to  11°  above  at  Umatilla  and  B(Hs6 
City. 


BEPOBT  OF   THE   CHIEF   SIGNAL-OFFICER. 


268 


The  following  table  exhibits  the  mean  tempeiatare  and  mean  pressure  for  the  month 
of  January,  1880,  in  the  several  oonntries  oi  Europe  and  Asia,  compared  with  the  meana 
as  determined  from  the  years  1877,  1878,  and  1879: 


Countriei. 


Alerters 

Austria 

British  Isles. 

Denmark 

F^noe 

Qermany 

India... 

Italy 

Norway 

PortugaL 

Russia 

Sweden 

Spain 

Turkey 


Mean  temper- 
ature. 


•8 


56.9 
85.8 
41.2 
30.5 
44.4 
83.5 
75.9 
50.8 
29.0 
62.9 
21.2 
25.6 
53.3 
49.0 


a 

el 


52.9 
27.8 
40.6 
84.2 
87.6 
30.0 
69.5 
43.6 
82.4 
49.7 
19.8 
26.0 
51.2 
41.6 


Mean  barom- 
eter. 


80.15 
80.08 
29.94 
29.98 
80.07 
30.06 
29.87 
80.03 
29.84 
80.21 
80.18 
29.96 
80.16 
80.04 


a 


80.24 
80.88 
80.86 
80.28 
80.87 
80.80 
29.96 
80.26 
29.89 
80.27 
80.08 
29.08 
80.27 
80.82 


The  accompanying  table  shows  the  deviations  in  temperature  and  pressure  at  isolated 
stations  for  the  month  of  January,  1880,  as  compared  with  the  means  for  the  past  three 
years: 

Comparative  thermometric  and  barometric  meanSf  with  corresponding  departures. 


Mean  temperature. 

• 

Mean  barometer. 

Station. 

fli 

i 
& 

1 

i 

York  Factory 

0 
—20.5 

16.9 
29.5 
28.5 
87.6 
10.0 
6.5 
--2.9 
—11.4 
—  1.2 
83.0 
85.4 
21.3 
25.4 
61.9 
88.7 
77.4 
79.4 
64.8 
61.8 
80.5 
78.5 
62.6 
67.2 
24.4 
53.4 
4.05 
66.1 
76.8 
65.1 
88.2 
69.1 

0 

—27.6 
10.4 
82.9 
80.7 
41.4 
8.1 
-0.6 
—  6.0 
—15.9 
—10.5 
85.1 
88.1 
19.9 
21.0 
54.7 
80.2 
80.6 
79.4 
64.6 
60.8 
78.8 
75.8 
68.5 
62.7 
18.9 
46.9 
31.5 
51.1 
74.5 
60.4 
41.8 
66.6 

0 

—  7.1 

—  6.5 
+  8.4 
+  2.2 

+  8.8 

—  1.9 
-7,1 

—  8.1 

—  4,5 

—  6.3 
+  1.2 

—  2.8 

—  1.4 

—  4.4 

—  7.2 

—  2.5 
4-  3.2 

N'rm'l 

—  0.2 

—  1.0 

—  2.2 

—  2.7 
+  0.9 

—  4.5 
-5.5 
-6.5 

—  9.0 

—  5.0 

—  2.3 

—  4.7 
+  8.6 

—  2.5 

80.04 
29.  SS 
29.49 
20.70 
29.71 
80.00 
80.29 
80.60 
80.43 

29.98 
29.59 
29.58 
29.55 
29.91 
29.76 
80.28 
80.68 
80.70 

—0.06 

CMthaab 

-H>.24 

Stykkisholm 

-f0.09 

^romso. 

—0.15 

Thoraliavn ...~ 

4-0.20 

Arcbangel , „ 

—0.24 

Ekftterinbiiz]^ .. 

Bamanl 

-0.07 
+0.13 

Tenisclsk 

+0.27 

N'kolf^f ^!V|^ on  the  Amoor 

^{.K-a-WcJ 

80.42 
8(1.10 
80.44 
80.80 
80.07 
29.94 
29.81 
30.00 
80.25 
80.28 
80.01 

80.42 
80.09 
80.48 
30.28 
80.11 
29.98 
29.79 
29.93 
80.18 
80.08 
29.91 

Normal 

Tokei « 

Pekin 

-0.01 
+0.04 

Nukufw ^........ 

— O.07 

Beirut 

+0.04 

Mauritius 

—0.04 

Fori  Napier 

Paranuirit>o 

-0.Q8 
—0.07 

Funchal 

— O.07 

Ponta  Delgado...... 

Bridgetown 

j^ftvnmm.., 

-0121 
-0.10 

Melboame 

80.00 
29.85 
80.30 
80.04 
80.21 
80.16 
29.98 
80.17 
29.86 
30.02 

29.94 
29.83 
30.16 
30.26 
80.18 
80.29 
20.93 
30.28 
30.12 
80.18 

"^Voi 

— 0l03 

Astrakhan 

-^.14 

Athens 

-fO.22 

—a  03 

TIfllii.. , 

l4ighouat 

Nonu'l 

Fort  de  France 

Lisbon „ 

flfM1<^^{ok  MAniiA  ,. , , 

-fO.ll 
+0.27 

Malta 

+0.11 
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Chati  V. — ^This  duurt  diBplays  the  tzaeiiigB  of  the  probable  oooneB  of  43  of  the  princi- 
pal storm  areas  of  the  northern  hemiflfphere  for  the  month  of  April,  1880.  The  ^yproz- 
imate  paths  of  progresrive  moTement  are  based  npon  abont  700  daily  simnltaneoos  in- 
ternational observations.  In  addition,  a  mass  of  irregular  data  reaches  this  office  in 
▼arions  ways,  from  the  logs  of  vessels  of  the  merchant  marine  of  the  North  Atlantic  and 
North  Pacific  oceans.  Concerning  the  general  distribution  of  the  paths  of  the  areas  of 
barometric  minima,  the  following  is  ffiven: 

Fifteen  areas  traverBed  portions  of  the  United  States,  4  of  which  entered  from  the 
Pacific  Ocean,  2  over  Califoniia,  and  2  over  British  Columbia^  the  rest  entering  from  the 
British  Poasessions.  Two  areas  entered  the  northwest  coast  of  the  British  Possessions 
and  2  others  porsaed  pecoliar  paths  skirting  the  northwestern  coast  of  North  America. 
Four  areas  crossed  the  ocean  to  the  mainland  of  Northern  Europe.  Several  others  vexy 
probably  made  the  passage  but  could  not  be  traced  on  the  chart  owing  to  lack  of  data. 
Fifteen  areas  traversed  parts  of  the  North  Atlantic  Ocean.  Nine  areas  appeared  over 
Europe,  being  chiefly  confined  to  the  northern  and  southern  parts  of  the  continent.  Three 
areas  passed  northeastward  over  eastern  Asia  and  4  in  the  vicinity  of  the  Japan  Islands. 

Of  the  storms  first  appearing  in  North  America,  the  following  brief  descriptions  are 
given: 

I. — ^This  depression  appeared  in  the  Northern  SIojm  on  the  1st  and  passed  rapidly 
southeastward  into  the  Lower  Missouri  Valley,  where  it  was  central  during  the  2d. 
During  the  3d  and  4th  it  occupied  the  Lake  region,  and  by  the  morning  of  the  5th  be- 
came central  in  the  Lower  Saint  Lawrence  Valley  inclosed  by  the  isobar  of  29.40;  Gth, 
central  over  the  Gulf  of  Saint  Lawrence,  passing  thence  northward  to  Greenland.  Dur- 
ing the  7th,  6th,  and  0th  the  depression  passed  slowly  eastward  south  of  Godthaab,  and 
on  the  10th  and  11th  moved  northeastward  between  Greenland  and  Iceland,  disappear- 
ing near  the  parallel  of  70**  N.  The  following  observations  indicate  the  influence  of  its 
passage  northeastward  in  the  vicinity  of  these  islands:  7th,  Godthaab,  29.27,  a  fiUl  of 
0.34  inch,  S.,  force  4,  snowing;  Stykkisholm,  29.91,  a  rise  of  0.26  inch,  W.,  force  2, 
cloudy.  8th,  Godthaab,  29.28,  S.,  force  4,  snowing;  Stykkisholm,  29.88,  S.,  force  7, 
cloudy.  9th,  Godthaab,  28.85,  N.,  force  2,  cloudy;  Stykkisholm,  29.77,  S.,  force  8, 
cloudy.  10th,  Godthaab,  29.65,  calm,  cloudy;  Stykkisholm,  29.95,  calm,  raining.  11th, 
Godthaab,  29.78,  calm,  fair;  Stykkisholm,  29.89,  S.,  force  8,  cloudy. 

II. — Central  on  the  1st  in  the  Middle  Pacific  Coast  region.  The  depression  passed 
northeastward  on  that  day  and  the  following  into  Montana.  On  the  3d,  central  in  north- 
em  Dakota,  it  probably  meiged  with  area  III,  at  that  time  occupying  the  region  north 
of  Lake  Superior. 

m. — On  the  1st  the  barometer  at  York  Factory,  B.  A.,  fell  0.59 inch,  vrind  NW.,  snow- 
ing, central  area  inclosed  by  the  isobar  of  29.60.  During  the  2d  and  3d,  the  depression 
moved  southeastward  north  of  the  Upper  Lake  region,  while  southerly  winds  with 
occasional  rain  prevailed  from  New  I^gland  westws^  to  IHikota.  On  the  4th  the  de- 
pression combined  with  area  I,  then  central  in  the  Lower  Lake  region. 

Vni. — ^This  depression  appeared  off  the  Middle  Pacific  Coast  region  in  the  vidnity  of 
parallel  40°  N.,  on  the  morning  of  the  2d,  central  area  inclosed  by  the  isobar  of  29.40. 
Ban  Francisco,  29.63,  a  fall  of  0.28  inch,  6W.,  light  rain;  Sacramento,  29.56,  a  fidl  of 
0.36  inch,  S.,  heavy  rain;  Red  Bluff,  California,  29.39,  a  fiOl  of  0.51  inch,  SE.,  light 
rain;  Roseburgh,  Oreg..  29.30,  a  fidl  of  0.57  inch,  NW.,  light  rain.    3d,  depreesian  oat- 
faral  off  the  coast  of  Washington  Territory,  and  moving  northwestward.    Olympia,  29.45, 
SW.,  threatening;  Esquimalt,  Vancouver's  Island,  29.44,  N.,  dondy.    During  the  re- 
mainder of  the  storm's  course,  the  position  of  the  central  area  of  barometric  minima  (m 
the  various  davs  is  located  with  some  uncertainity,  owing  to  insufficient  reports.    4tli, 
depression  probably  central  off  the  northwestern  coast  of  British  Columbia;  barometer 
at  Sitka  rose  0.05  inch,  wind  SSE.,  cloudy.    5th,  depression  moving  to  the  westward  off 
the  Island  of  Baranoff,  Sitka,  20.67,  a  fall  of  0.10  inch,  SE. ,  force  5,  cloudy.    6th,  Sitka, 
20.67,  E.,  force  3,  cloudy.    The  further  course  of  the  depression  could  not  be  indicated 
upon  the  chart  owing  to  the  lack  of  reports. 

IX. — ^Forming  as  a  secondary  depression  to  area  II,  this  area  became  central  on  the 
morning  of  the  3d  in  the  Middle  Slope,  inclosed  by  the  isobar  of  29.40.  Dodge  Citj. 
20.18,  a  fiOl  of  0.05  inch,  N.,  foggy;  North  Phitte,  29.22,  a  fall  of.  0.09  inch,  SE.,  foggy. 
During  the  day  the  depression  passed  northeastward  over  the  Lower  Missouri  V^ley 
combining  on  the  following  day  with  area  I,  then  central  in  the  Ix>wer  Lake  region. 

XIII. — ^This  depression  appeared  to  result  from  the  westward  movement  of  area  VIU. 
8ih,  Sitka,  29.96,  arise  of  ,0.15  inch,  SSW.,  force  1,  cloudy.  9th,  Sitka,  29.69,  a  foil  of 
0.27  inch,  WNW.,  force  1,  cloudy.  During  the  day  the  depression  curved  to  the  south- 
eastward as  it  entered  the  British  Possessions.  10th,  Sitka,  29.49,  a  foil  of  0.20  inch, 
calm,  cloudy.  After  this  day  the  course  of  the  area  could  not  be  ^ced  with  accuracy 
owing  to  insufficient  reports,  but  there  seemed  to  be  evidence  that  the  depression  formed 
a  part  of  area  XIX. 
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XIZ.— Central  in  Manitoba  on  the  morning  of  the  12th  the  depresBion  passed  south- 
irard  throogh  Minnesota,  and  daring  the  13th  combined  with  area  XXI,  then  central  in 
the  Lower  Missouri  Valley. 

XIV. — ^This  depression  passed  southeastward  fiom  the  region  of  Hudson's  Bay  during 
the  8th  and  9th,  and  on  the  following  morning  occupied  the  western  part  of  the  Lower 
Lake  region,  inclosed  by  the  isobar  of  29.60.  By  the  morning  of  the  12th  it  was  central, 
with  diminished  energy,  oyer  the  Gulf  of  Saint  Lawrence;  13th,  probably  central  off  the 
coast  of  Labrador.  The  influence  of  this  depression  as  it  passed  northeastward  over 
Greenland  and  Iceland  is  shown  by  the  following  reports:  13th,  Godthaab,  29.26,  a  fall 
of  0.64  inch,  S.,  force  2,  snowing;  Slykkisholm,  30.11,  W.,  force  4,  dear.  14th,  God- 
thaab, 2a93,  a  fall  of  0.33  inch,  S.,  force  7,  &ir;  Stykkisholm,  30.00,  a  &11  of  0.11  inch, 
S.,  force  4,  cloudy.  15th,  Godthaab,  29.36,  a  rise  of  0.43  inch,  8.,  force  7,  snowing^ 
Bl^kkisholm,  29.81,  a  laU  of  0.19  inch,  SW.,  force  6,  raining.  16th,  Stykkisholm,  29.69, 
a  fidl  of  0.12  inch,  £.,  force  2,  cloudy.  During  the  day  Sie  depression  disappeared  to 
the  north  of  Iceland  in  the  yicinity  of  parallel  70**  north. 

XX. — ^This  depression  appeared  on  the  12th  off  the  North  Pacific  Coast  region,  in- 
closed by  the  isobar  of  29.80.  Light  rains  with  southwest  to  northwest  winds  prevailed 
in  Oregon  and  Washington  Territory.  During  this  day  and  the  following,  the  depression 
moved  with  slight  energy  northeastward  along  the  western  coast  of  British  America,  and 
on  the  14th  disappeared  to  the  westward  in  the  vicinity  of  the  meridian  of  140°  west. 

XXI. — Central  on  the  13th  in  the  Middle  Plateau  r^on  the  depression  passed  rapidly 
east  and  northeast  to  the  Upper  Lake  region,  and  by  the  morning  of  the  15th  became 
central  in  the  vicinity  of  James'  Bay.  Moose  Factory,  29.21,  a  faU  of  1.06  inches,  SW., 
cloudy.  During  the  16th,  17th,  and  18th  the  depression  passed  slowly* northeastward 
over  Davis  Straits  and  Greenland,  combining  on  the  19th  with  area  XXIII,  then  central 
southwest  of  Iceland. 

XXII. — ^This  depression  appeared  off  the  northwestern  coast  of  British  America  on 
the  14th,  and  passed  slowly  eastward  into  the  interior,  being  central  on  the  16th  north 
of  Briti^  Columbia,  inclosed  by  the  isobar  of  29.40.  On  the  18th  the  depression  became 
central  in  the  Saskatchewan  Valley,  and  by  the  morning  of  the  201Ji  occupied  eantem 
Montana;  21st,  central  in  the  Middle  Slope,  inclosed  by  the  isobar  of  29.60.  During 
the  day  the  depression  passed  rapidly  eastward  over  the  Upper  Lake  region,  disappear- 
ing on  the  22d  in  the  Lower  Saint  Lawrence  Valley. 

XXVI. — ^This  depression  appeared  central  in  northern  Texas  on  the  15th,  inclosed  by 
the  isobar  of  29.60.  During  this  day  and  the  following,  the  depression  passed  rapidly 
eastward  to  the  Lower  Lake  region,  and  thence  southeastward  on  the  17th  off  the  New 
England  coast;  18th,  central  south  of  Nova  Scotia.  In  38®  46^  N.,  64**  22^  W.,  29.77, 
NW.,  force  6,  five  houis'  rain,  hazy  weather;  in  41*»  N.,  63®  W.,  NW.,  stix>ng  gale.  19th, 
in  39®  38^  N.,  58®  49^  W.,  29.80,  N.,  force  7,  two  hours'  rain,  hazy  weather;  in  42®  44'  N., 
50®  56''  W..  29.64,  S.,  force  2,  dense  fog.  During  the  20th  and  21st  the  depression  passed 
rapidly  northeastward  west  of  the  British  Isles,  and  on  the  morning  of  the  22d  was  cen- 
tral east  of  Iceland.  Stykkisholm,  29.34,  SW.,  force  2,  raining;  Thorshavn,  29.40,  NW., 
force  5,  fior.  23d,  central  off  the  northwestern  coast  of  Norway.  From  the  24th  to  the 
27t^  the  depression  passed  slowly  eastward  over  northern  Russia,  and  on  the  28th  be- 
came central  in  the  valley  of  the  Obi.  30th,  the  depression  disappeared  eastward  beyond 
the  Yenesi. 

XXVIII. — ^Appearing  on  the  17th  in  the  Middle  Slope,  the  depression  moved  uorth- 
eastward  to  the  Upper  Lake  region,  where  it  became  centiral  on  the  lOth.  Marquette,. 
28.93,  a  foil  of  0.87  inch,  S.,  cloudy;  Duluth,  28.89.  a  foil  of  0.79  inch,  N.  W.,  cloudy; 
Escanaba,  29.00,  a  fall  of  0.86  inch,  SW.,  cloudy;  Samt  Paul,  29.07,  a  foil  of  0.40  inch, 
NW.,  sleeting;  20th,  central  northeast  of  James'  Bay,  with  diminished  energy,  and  by 
the  following  morning  the  barometer  at  Godthaab,  Greenland,  had  fidlen  0.38  inch,  wind 
shifting  ficom  N£.,  force  4,  clear  weather,  to  S.,  force  7,  snowing.  During  the  22d  the 
depression  disappc^^red  to  the  eastward  north  of  Iceland. 

XXIX. — This  depression  entered  the  northwestern  coast  of  British  America  on  the 
18th  and  19th,  and  by  the  morning  of  the  20th  was  central  in  British  Columbia  inclosed 
by  theiaobar  of  29.60.  During  the  day  it  combined  with  XXXI,  then  centred  in  the 
Northern  Plateau. 

XXXI. — ^This  depression  entered  the  North  Pacific  Coast  region  on  the  20th,  and  by 
morning  of  the  22d  occupied  central  Montana.  Virginia  City^  29.38,  calm,  light  snow. 
23d,  central  in  the  Lower  Missouri  Valley,  inclosed  by  the  isobar  of  29.00.  Light  to 
heavy  snow,  with  southwest  to  northwest  winds  in  Colorado  and  Montana,  and  Ught  to 
heavy  rain,  with  southeast  to  northeast  winds  in  the  Upper  Mississippi  and  Lower  Mis- 
souri Valleys  and  the  Northwest.  From  the  24th  to  the  26th  it  passed  slowly  north- 
eastward to  the  Upper  Lake  region,  and,  by  the  following  morning,  became  central  over 
the  Gulf  of  Saint  Lawrence.  S^th,  the  depression  cen  tral  off  the  southern  point  of  Green- 
land.   Godthaab,  29.42,  a  foU  of  0.33  inch,  wind  shifted  fVom  south  to  northeast.     On 
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the  30th,  this  deprasBion  combined  with  aiea  XLI,  while  oentnil  off  the  eMtem  coast  of 
Gteenland. 

XXXII. — ^This  depression  appeared  central  on  the  20th  in  the  Eastern  Gnlf  States, 
and  during  the  day  moved  rapidly  eastward  off  the  coast;  21st,  probably  central  north- 
east of  the  Bermndas,  moving  thence  rapidly  northward  to  parall^  50^  north.  Changing 
its  coarse  slightly  to  the  west  of  north,  the  depression,  on  the  25th,  became  central  off 
the  sontheastem  coast  of  Greenland.  Godthaab,  29.26,  a  Mi  of  0.50  inch,  N£.,  force  4, 
cloudy.  Boring  this  day  and  the  two  snoceeding,  the  depression  skirted  the  eastern 
ooest  of  Greenland  and  cQsappeaied  on  the  27th  in  the  vicinity  of  parallel  70*'  n<nrth. 

XXXIX. — Central  in  the  Saskatchewan  Valley  on  the  27th,  this  depression  moved 
southeastward  into  the  Lower  Missouri  Valley,  and  thence  northeastward  to  the  Upper 
Lake  region,  in  which  latter  district  it  was  central  on  the  29th,  inclosed  by  the  isobar 
of  29. 60.  During  the  day  it  moved  eastward  to  the  Lower  Saint  Lawrence  Valley,  wh^e 
it  was  central  on  the  morning  of  the  30th.  The  continuation  of  this  area  will  i^pear  on 
Chart  V  for  May,  1880. 

XL. — ^This  depressum  passed  northeastward  from  its  position  on  the  morning  of  ihe 
28th,  in  about  47^  N.,  148^  W.,  to  the  northwestern  coast  of  British  America,  which  it 
entered  daring  the  30th.  The  continuation  of  this  area  will  probably  appear  on  Chart 
V  for  May,  1880. 

Of  the  storms  first  appearing  over  the  Atlantic  Ocean,  the  following  brief  descriptions 
4ire  given: 

IV.—This  depression  is  a  continuation  of  area  XXV  of  Chart  V  for  March,  1880.  It 
was  central  on  the  1st,  southeast  of  Newfoundland,  and  passed  northeastward  between 
the  parallels  of  46°  and  55°  N.  On  the  4th,  combined  wiUi  area  VI,  then  central  off  the 
northwestern  coast  of  the  British  Isles;  4th,  in  54°  30^  N.,  17°  W.,  29.10,  W.,  force  6, 
squally;  in  52°  N.,  29°  W.,  strong  NW.  gale;  in  54°  N.,  18°  W.,  hard  WSW.  to  W.  gales, 
with  very  high  sea. 

VI. — ^This  depression  is  a  continuation  of  area  XXII  of  Chart  V  for  March,  1880,  cen- 
tral on  the  1st  east  of  Greenland,  it  moved  slowly  southeastward  to  the  northern  portion 
of  the  British  Isles,  where  it  was  central  on  the  6th.  During  this  period  of  movement 
the  following  reports  show  the  influence  of  the  depression:  1st,  Stykkisholm,  28.81,  SE., 
force  9,  raining;  Thorshavn,  29.41,  S£..  force  5,  Mr;  North  Unst,  29.53,  SS£.,  force  8, 
xdoudy.  2d,  Stykkisholm,  28.74,  E.,  force  7,  raining;  Thorshavn,  29.11,  SE.,  force  7, 
raining;  North  Unst,  29.38,  SSE.,  force  8,  cloudy.  3d,  Stykkisholm,  28.82,  E.,  force  7, 
oloudy;  Thorshavn,  29.03,  SW.,  force  5,  &ir;  North  Unst,  29.22,  8SE.,  force  8,  doody. 
4th,  Stykkisholm,  29.06,  NE.,  force  4,  snowing;  Thorshavn,  28.98,  SE.,  force  7,  fair; 
North  Unst,  29.10,  S.,  force  6,  cloudy.  5th,  S^kkisholm,  29.30,  NE.,  force  7,  clear; 
Thorshavn,  28.96,  E.,  force  3,  cloudy;  North  Unst,  29.04,  S.,  foit»  6,  cloudy;  Monach 
light-house,  28.81,  WSW.,  force  7,  cloudy.  On  the  6th  throughout  the  British  Isles  the 
iMuiometer  fell  below  29.35,  with  southwest  to  northwest  winds,  and  with  rainy  or  threat- 
•ening  weather.  During  the  7th,  the  depression*  moved  rapidly  southeastward  into  cen- 
tral £uroi>e;  10th,  central  in  northeastern  Turkey,  and  on  the  llih  disappeared  east  of 
the  Black  Sea. 

XII. — ^This  was  central  on  the  7th  south  of  Nova  Scotia.  It  was  accompanied  by 
northeasterly  winds  and  clearing  weather  in  the  Canadian  maritime  provinces,  excejptin 
Newfoundland,  and  by  southerly  winds,  with  rain,  near  parallel  40°  N. ;  6th,  in  47°  45^ 
N.,  40°  40^  W.,  29.74,  SSE.,  foitje  6,  cloudy;  in  42°  26'  N.,  46°  43'  W.,  29.79,  W.,  force 
4,  moderate  sea.  During  the  9th,  the  depression  passed  northward  from  near  55°  N., 
45°  W.,  and  on  the  10th  it  combined  with  area  I,  then  central  between  Greenland  and 
Iceland. 

XVIII. — ^This  depression  appeared  and  was  central  on  the  11th,  in  about  45°  N.,  25° 
W.y  and,  during  this  day  and  the  following,  it  passed  southeastward  into  northern  Spain, 
where  it  became  central  on  the  13th.  Bilbao,  29.65,  a  faU  of  0.14  inch,  S. ,  cloudy;  Mft- 
drid,  29.74,  afall  of  0.20  inch,  S.,  28  miles  per  hour,  cloudy;  Santiagoy  29.48,  a  &11  of  0.09 
inch,  SE.,  raining.  It  was  central  in  Portugal  on  the  14th,  and  moved  eastward  over 
flonthem  Spain,  disappearing  on  the  15th  on  the  western  coast  of  the  Mediterranean. 

XXin.-— Central  off  the  banks  of  Newfoundland  on  the  14th,  the  depression  moved 
eastward  along  the  parallel  of  50°  N.,  until  the  16th,  when  it  changed  its  course  to  tiie 
northeast,  becoming  central  on  the  19th  south  of  Iceland.  On  the  20th,  the  depression 
moved  from  a  position  southwest  of  Iceland,  northeastward  over  that  island,  and,  on  the 
5S2d,  combined  with  area  XXVI.  It  was  then  central  north  of  the  Faroe  Islands.  The 
following  ship  reports  give  evidence  of  the  influence  of  the  depression:  14th,  in  42°  N., 
-55°  W.,  NW.  and  WSW.,  heavy  storm,  snow,  and  hail  squalls,  very  high  sea;  in  47°  N., 
32°  W..  SW.  to  NW.,  very  stormy,  rain  and  heavy  sea;  in  51°  N.,  30°  W.,  SE.  to  SW. 
and  NW.,  strong  gales,  very  high  sea,  much  water  on  deck,  heavy  rain,  snow  and  hail 
at  intervals;  in  46°  44^  N.,  47°  20^  W.,  W.  and  NW.  strong  gales,  very  heavy  sea.  15th, 
in  45°  N.,  46°  W.,  SW.  to  NW.,  strong  gale,  very  high  sea;  in  47*^  N.,  :I6°  W.,  S.  to  NW., 
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etroog  to  heavy  gale,  thunder  and  lightning  and  heavy  sea;  in  40®  N.,  34°  W.,  NW.  and 
WNW.,  tempest,  very  high  sea  and  breakers,  hail  and  rain;  in  47°  10''  K.,  31°  25'  W., 
29.55,  WSW.,  force  6,  very  high  aea,  raining;  in  49°  33'  N.,  24°  W  W.,  29.76,  8.,  fore* 
5,  cloudy  and  threatening;  in  46°  33'  N.,  37°  23'  W.,  29.55,  NW.,  force  8,  rain  and  hail 
showers.  16th,  in  48°  05'  N.,  25°  50'  W..  29.27,  WNW.,  force  6,  very  high  sea,  hailing; 
in  45°  35'  N.,  25°  15'  W.,  29.48,  W.,  force  7,  very  high  sea,  i-ain  and  hail;  in  45°  44'  N., 
40°44'  W.,  29.64,  W.  to  NW.,  force  8,  rain  and  hail  showers;  in  45°  N.,  41°  W.,  NW., 
heavy  gale,  frequent  violent  squalls,  veiy  high  sea;  in  .45°  N.,  39°  W.,  WNW.,  wild 
breaking  sea,  tremendous  squalls;  in  45°  N.,  41°  W.,  NNW.,  strong  gale,  high  sea,  heavy 
squalls ;  in  48°  N. ,  36°  W. ,  W.  to  NNW. ,  tempest  and  hurricane,  very  high  sea,  much  water 
on  deck,  slowed  engines  for  fourteen  hours  and  then  hove  to.  17th,  in  48°  N.,  30°  W., 
WNW.  to  WSW.,  strong,  very  high  sea;  in  44°  N.,  44°  W.,  NW.,  heavy  gale,  frequent 
violent  squalls,  tremendous  sea;  in  44°  N.,  43°  W.,  WNW.,  tremendous  squalls,  wild 
breaking  sea;  in  46°  N.,  40°  W.,  W.  to  NW.  and  N.,  tempest,  very  high  sea,  much  water 
on  deck,  rain  and  hall,  slowed  engines  and  hove  to  for  six  hours;  in  48°  45'  N.,  20°  06' 
W.,  29.05,  SSW.,  force  2,  raining;  in  46°  60^  N.,  21°  30^  W.,  29.10,  SW.,  force  7,  drizzling 
rain;  in  44°  50'  N.,  42°  14'  W.,  29.46,  W.  to  NW.,  force  7  to  8,  rain  and  hail  showers, 
very  high  sea.  18th,  in  49°  05'  N.,  14°  30'  W.,  29.28,  SW.,  force  6,  very  high  sea, 
showery;  in  48°  35'  N.,  17°  35'  W.,  29.21,  SW.,  force  7,  very  high  sea,  cloudy;  in  51° 
N.,  20°  W.,  SW.  to  NW.,  strong  gEUe,  very  high  sea. 

XXIV. — Central  on  the  14th  In  about  50°  N.,  30°  W.,  this  depression  moved  northeast- 
ward off  the  western  coast  of  the  British  Isles  during  the  15th  and  16th,  accompanied 
by  violent  SW.  to  N  W.  gales,  with  rain  and  hail  squalls.  17th,  depression  central  north 
of  the  Shetland  Isles,  followed  by  southerly  winds,  with  cloudy  or  rainy  weather  through- 
out nearly  the  whole  of  the  British  Isles.  During  this  day  and  the  following  the  de- 
pression filled  up  over  Scandinavia. 

XXX VIL — Central  on  the  25th  in  about  35°  N.,  55°  W.,  this  depression  moved  rap- 
idly northeastward  to  the  parallel  of  50°  N.,  disappearing  on  the  27th  in  an  area  of  high 
pressure,  30.30,  then  prevailing  off  the  western  coast  of  the  British  Isles. 

XLI. — ^This  depression  appeared  central  southeast  of  Newfoundland  on  the  28th.  In 
42°  14'  N.,  54°  04'  W.,  29.79  SW.  to  NW.,  force  3,  fogg>';  in  42°  52'  N.,  48°  51'  W., 
variable  winds,  five  hours  rain,  foggy.  During  the  28th  and  29th  the  depression  moved 
northward  to  parallel  60°  N.,  and  on  the  30th  united  with  area  XXXI,  then  central  west 
of  Iceland. 

Of  the  storms  first  appearing  in  Europe  the  following  brief  descriptions  are  given: 

"V. — Central  on  the  1st  over  the  North  Sea,  the  depression  moved  slowly  eoAtward  over 
Dennuu-k  and  southern  Sweden,  disappearing  on  the  4th  south  of  the  Gulf  qf  Finland. 

X. — ^Central  in  northern  Italy  on  the  5th,  the  depression  passed  northeastward  into 
southern  Austria,  where  on  the  6th  the  central  area  was  inclosed  by  the  isobar  of  29.60. 
Passing  north  of  Black  Sea  on  the  7th,  the  depression  disappeared  during  the  8th  north 
of  the  Caspian  Sea. 

XI. — ^Xhis  barometric  disturbance  appeared  as  a  slight  depression  in  central  Spain  on 
the  6th.  During  this  day  and  the  following  it  moved  northeastward  over  the  Mediter- 
ranean, being  central  south  of  Sardinia  on  the  11th,  southeast  of  Sicily  on  the  12th, 
and  disappearing  over  Asiatic  Turkey  on  the  13th. 

XVII. — ^This  depression  appeared  over  northern  Lapland  on  the  10th,  and  by  the 
following  morning  was  central  east  of  the  Whit«  Sea.  On  the  12th  and  13th  a  large  area 
of  29.40  prevailed  in  the  \icinity  of  the  Ural  Mountains  between  the  parallels  of  60^  and 
60°  N.  13th,  Ekaterinburg,  29.27,  a  fall  of  0.18  inch,  wind  shifting  from  WSW.  to  N., 
snowing;  Tashkend,  29.56,  a  fall  of  0.24  inch,  calm,  cloudy;  Kasan,  29.66,  a  rise  of  0.03 
inch,  N.,  cloudy.  During  the  14th  and  15th  the  depression  passed  eastward  over  south- 
-western  Asia,  and  on  the  16th  disappeared  beyond  the  Yenisei. 

XXV. — This  depression  entered  the  extreme  portion  of  northern  Norway  on  the  14th, 
and  passed  slowly  southeastward  north  of  the  White  Sea,  being  central  on  the  17th  in 
northwestern  Siberia.  On  the  19th  the  depression  disappeared  eastward  beyond  the 
Yenisei. 

XXXIII. — Central  on  the  20th  southeast  of  the  White  Sea,  the  depression  continued 
the  same  direction  of  movement  until  the  following  day,  when  it  changed  to  the  north- 
east, and  on  the  22d  became  central  in  the  valley  of  the  Obi.  On  the  !^  the  depression 
disappeared  eastward  beyond  the  Yenisei. 

XXXVIII. — This  depression  first  appeared  in  southern  France  on  the  26th,  and  moved 
thence  northeastward  over  northern  Italy  and  southern  Austria,  being  central  on  the 
29th  north  of  the  Black  Sea.    On  the  30th  disappeared  over  southeastern  Kussia. 

XLiII. — Central  on  the  28th  over  Finland,  the  depression  passed  slowly  eastward  along 
the  parallel  of  60°  N.,  and,  on  the  30th,  bcScame  central  in  northwestern  Siberia.  The 
continuation  of  this  area  will  probably  appear  on  Chart  V,  for  May,  1880. 

Of  the  storms  appearing  on  the  Asiatic  coast  the  following  brief  descriptions  are  given: 
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y  II. — ^This  depresnon  is  probably  a  continiiation  of  area  XJtvil,  of  Chart  Y,  for  March. 
1880. 

XY. — Appeared  central  aoutb  of  the  Island  of  Foimoea  on  the  8th,  and  moved  thence 
northeastward,  being,  on  the  10th,  central  north  of  the  Island  of  Kinsin.  Daring  the 
dav  the  depression  moved  southeastward  over  Japan  and  disappeared  on  the  11th  in  about 
30*  N.,  140<»  E. 

XXX. — ^This  depression  passed  northeastward  from  the  province  of  Amoor  on  the  Idth^ 
disappearing  over  the  Okhotsk  Sea  on  the  20th. 

XXXIV.— Central  south  of  the  Amoor  in  the  province  of  Manchooiia  on  the  2lHt,  the 
depression  moved  northeastward  over  the  province  of  Amoor  and,  on  the  23d,  disappeared 
over  t^e  Okhotsk  Sea.  22d,  Nikolaievsk,  29.70,  a  rise  of  0.01  inch,  wind  changed  from 
calm  to  N£.,  cloudy.  Nertchinsk,  30.14,  a  rise  of  0.20  inch,  wind  shifted  from  £SE.  to 
W8W.,  calm,  clear. 

XXXV. — ^This  depression  appeared  on  the  2l8t  over  the  Yellow  Sea^  indosed  by  the 
isobar  of  29.70.  At  Japanese  stations  the  winds  shifted  fh>m  BE.  to  NR  with  rapidly 
fiJling  barometer;  Nagasaki,  29.80,  a  fiiill  of  0.38  inch,  ENE.,  raining,  2.21  inches  rain- 
&11  in  past  twenty-four  hours;  22d,  central  over  the  southern  portion  of  the  Japan  Sea; 
Hiroshima,  29.64,  a  fall  of  0.42  inch,  S.,  clondy,  16.19  mm.  ndn&Il  in  past  twenty-four 
hours;  Nagasaki,  29.74,  a  fall  of  0.06  inch,  WSW.,  cloudy;  Tokei,  29.95,  a  fall  of  0.32 
inch,  SSW.,  raining,  21.72  mm.  rainfall  in  past  twenty-four  hours;  Wakayama,  29.64^ 
a  fall  of  0.63  inch,  £.,  raining.  6.50  mm.  rainfall  in  past  twenty-four  hours;  24th,  Tokei. 
29.47,  a  fall  of  0.48  inch,  SW.,  dear;  Wakayama,  29.61,  a  fall  of  0.03  inch,  S.,  fair; 
Hiioehima,  29.65,  arise  of  0.01  inch,  W.,  clear;  Nagasaki,  29.77,  a  rise  of  0.03  inch, 
WSW. ,  cloudy.    During  the  24th  the  depression  disappeared  east  of  the  Island  of  Yesso. 

XXXYI. — ^This  depression  appeared  central  in  the  western  portion  of  the  Province  of 
Manchoorla  on  the  25th;  Nertchinsk,  29.61,  a  fall  of  0.41  inch,  calm,  doudy:  26th,  cen- 
tral in  the  Province  of  Amoor;  Nertchinsk,  29.81,  a  rise  of  0.20  inch,  NW.,  clear;  Niko- 
laievsk on  the  Amoor,  29.76,  calm,  clear;  27th,  Nikolaievsk,  29.58,  a  fall  of  0.18  inch,  £., 
doudy;  Nertchinsk,  29.88,  N^W.,  clear;  28th,  Nikolaievsk,  29.52, af&ll  of  0.06  inch,  W.. 
cloudy.  On  the  following  day  the  depression  disappeared  to  the  eastward  over  the 
Okhotsk  Sea. 

XLIII. — This  appeared  as  a  slight  but  extensive  depression  over  northeastern  China 
and  the  Japan  Sea  on  the  29th  and  30th,  a  continuation  of  which  will  probably  appear 
on  Cliart  V,  for  May,  1880. 

Ocean  tec.— February  12,  1882,  in  46°  50'  N.,  47**  00'  W.,  bark  Johannes  passed  two 
large  icebergs  and  large  quantities  of  field  ice.  February  18th,  in  46°  N.,  49°  W.,  bark 
Nova  Scotia^passed  through  laige  quantities  of  drift  ice;  22d,  in  44°  60^  N.,  46°  30'  W.. 
bcffk  Argonaut  passed  large  icebeig  70  feet  high.  February  23d,  the  steamship  Helvetia 
reported  having  met  with  immense  fields  of  ice  floating  northward  to  the  banks;  in  47°  N. . 
47°  W. ,  she  was  completely  surrounded  by  ice ;  24th,  steamship  Bavarian,  in  45°  N. ,  48°  W. . 
passed  an  iceberg  and  large  quantities  of  drift  ice;  same  date,  in  45°  3(K  N.,  49°  00'  W., 
steamship  St.  Germain  was  in  an  immense  ice>fidd;  23d,  in  45°  20'  N.,  46°  OO'  W., 
steamship  New  York  City  passed  large  quantities  of  pack  ice  and  several  icebezgs  from 
60  to  300  feet  high;  26th,  in  46°  00'  N.,  47°  54'  W.,  steamship  City  of  Lincoln  passed  ice; 
same  date,  in  43°  10'  N..  49°  00'  W.,  steamship  City  of  Paris  passed  field  ice  and  one 
small  icebeig;  in  44°  00'  N.,  49°  00'  W.,  steamship  Palestine  passed  laige  qu^ntitiFS  of 
field  ice  and  small  icebergs;  27th,  in  46°  20'  N.,  47°  00'  W.,  steamship  Rialto  ran  into 
a  field  of  ice  and  several  large  icebergs;  ice  being  so  heavy  stove  in  both  bows,  and  was 
obliged  to  steer  SE.  for  200  miles  to  dear  the  ice;  28th,  in 43°  59'  N.,  48°  32'  W.,  steam- 
ship Main  passed  a  laige  ice-field ;  same  day,  in  46°  26'  N. ,  41°  25'  W. ,  steamship  Persian 
Monarch  jiassed  laige  quantities  of  ice;  March  1st.,  in  44°  46'  N.,  49°  29'  W.,  steamship 
Elbe  passed  several  icebergs  and  large  ice-fields;  March  1st,  in  43°  35'  N.,  49^  10'  W., 
steamship  Germania  passed  large  fields  of  ice.  The  steamship  Istrian  reported:  March 
Ist  and  2d,  passed  through  large  quantities  of  ice,  extending  in  length  fh>m  forty  to  fifty 
miles.  The  steamship  Rotterdam,  between  46°  30'  N.,  46^  00'  W.,  and  44°  00'  N.,  52° 
00'  W. ,  passed  27  icebergs  and  had  to  cross  an  ice-field ;  in  44°  58'  N. ,  46°  41'  W. ,  steam- 
ship Persian  Monardi  passed  a  quantity  of  field  ice.  March  2d,  in  43°  45'  N.,  48°  40' 
W. ,  steamship  Lake  Champlain  passed  large  quantities  of  field  ice  and  several  icebergs;  7th 
and  8th,  steamship  Oder  between  45°  09'  N. ,  48°  50'  W. ,  and  44°  52'  N. ,  50°  03'  W. ,  passed 
numerous  icebergs  and  floating  ice.  Steamer  Otranto  reported:  Mardi  6th  (no  position 
given),  at  2  p.  m.  passed  an  iceberg  of  great  size,  and  from  that  time  up  to  10.30  p.  m. 
passed  16  others  and  field  ice  extending  as  far  as  the  eye  conld  reach;  10th,  in  47°0(>'  N., 
46°  30'  W.,  steamship  Thomholme  passed  a  large  iceberg,  also  ice-field  5  or  6  miles  long; 
also  ou  11th,  at  6  a.  m.,  passed  two  very  large  icebergs,  one  of  which  was  estimated  to  ho 
4  miles  in  length  and  was  very  high;  18th,  in  44°  04'  N.,  47°  53'  W.,  steamship  Salier 
passed  several  large  icebergs;  21  st,  bark  Fremad,  two  days'  sail  from  New  York,  paa^ed 
through  large  field  of  ice.    The  steamship  Newfoundland,  at  Saint  Johns,  Newfbnndland , 
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March  28th,  reports  two  vesaelB  jammed  in  the  ice  30  miles  SW.  of  Gape  Pine,  also  heavy 
ice  everywhere  on  the  coast;  14th,  in  43^  29^  N.,  49^  05^  W.,  steamship  Batavia  pasaed 
an  iceberg;  10th,  in  42^  30^  K.,  50^00^  W.,  steamship  City  of  Bnusels  passed  a  small  ice- 
berg; 13th,  in  44°  39^  N.,  47°  36^  W.,  steamship  Devonia  passed  several  small  icebergs; 
12th,  in  44°  09^  N.,  49°  12^  W.,  steamship  Donau  passed  two  icebergs;  14th,  in  42°31^N., 
50°  05^  W.,  steamship  Erin  passed  an  immense  iceberg;  17th,  in  43°  35^  K.,  49°  10^  W., 
steamship  Glamorgan  passed  two  large  icebergs,  from  300  to  500  feet  long  and  100  feet 
high;  11th,  in  45°  58^  N.,  46°  40^  W.,  steamship  Iberian  passed  through  large  quantities 
of  field-ice  and  saw  several  large  icebergs;  15th,  in  43°  47^  N. ,  49°  60^  W. ,  steamship  Lake 
Manitoba  passed  three  icebeigs.  March  3d,  bark  Plymouth,  in  43°  40^  N.,  60°  25^  W., 
passed  through  aV)ut  20  miles  of  field  ice  and  saw  several  icebergs;  19thj  in  46°  30^  K., 
47°  30^  W.,  steamship  Limosa  passed  through  heavy  field  ice.  The  whalmg  steamer  Es- 
quimaux arrived  at  Saint  John's,  finom  Dundee,  February  28th,  and  reports  having  been 
13  days  among  vast  fields  of  ice  that  stretched  S£.  and  S.  over  200  miles  from  the  New- 
founcUand  coast.  The  pack  caught  her  tightly  and  she  remained  in  it  until  she  drifted 
up  to  Saint  John's  Harbor.  At  last  accounts  five  steam-whalers  are  visible  from  Cape 
Spear  locked  in  the  ice  and  drifting  helplessly  southward.  Between  Cape  Race  and  Cape 
Bonavista  there  are  now  driving  southward  no  less  than  a  hundred  and  nfty  icebeigs,  and 
their  rate  is  about  2}  miles  per  hour. 

TEMPERATUBE  OF  THE  AIB. 

The  distribution  of  mean  atmospheric  temperature  over  the  United  States  and  Canada 
for  the  month  of  March,  1882,  is  exhibited  on  Chart  II  by  the  dotted  lines  in  black.  The 
table  of  mean  comparative  temperatures  in  the  lower  left-hand  comer  of  the  chart  shows 
in  the  first  column  the  average  temperature  for  the  month  from  the  various  districts,  as 
determined  from  observations  taken  at  Signal  Service  stations  during  the  month  of  Much 
of  previous  years;  the  second  column  shows  the  mean  temperature  for  the  current  month; 
the  third  column  shows  the  departure  of  the  mean  temperature  of  the  current  month  ttom 
the  mean  of  several  years.  The  temperature  is  above  the  normal  in  all  districts  east  of 
the  Kocky  Mountoin  range,  and  below  the  normal  in  the  districts  on  the  Pacific  coast, 
except  in  Oregon  and  Washington  Territoiy,  where  it  has  averaged  about  8°  above  the 
mean.  It  has  ranged  from  4°  to  5°  above  the  normal  in  the  Southern  States,  Ohio  and 
Missouri  Valleys;  about  3°  above  in  the  Middle  States  and  Lake  region;  about  5°  below 
in  the  Middle  Plateau  region;  and  about  1°  below  in  California. 

Deviaiionafrom  mean  iemperatwrt. — Under  this  heading  departures  exhibited  bv  reports 
firom  the  regular  Signal  Service  stations  ore  shown  in  the  table  of  comparative  tempera- 
tures on  the  left-hand  side  of  Chfurt  II.  The  following  items  of  importance,  in  connection 
with  this  subject,  are  reported  by  voluntary  observers:  Connuiicui:  Southington,  mean 
temperature  varies  less  than  1°  fbom  the  average  of  post  twelve  years  and  hi^  not  been 
marxed  by  extremes.  lUinois:  Riley,  mean  temperature  33°.  8  or  3°.  8  above  the  average 
of  past  twenty-one  years;  higher  mean  temperatures  occurred  in  1868,  '71,  '78,  and  '79. 
Indiana:  Vevay,  mean  temperature  60°.27  or  7°.  47  above  the  average  for  past  seventeen 
years.  Mean  temperature  of  winter,  banning  with  December,  1881,  and  ending  Feb- 
ruary 28,  1882,  is  41°.  23  or  7°.  9  above  the  average  winter  mean  for  past  seventeen 
yeara  imca:  Clinton,  mean  temperature  slightly  above  the  average.  iToiiMa;  Lawrence, 
mean  temperature  46°. 90,  or  about  5°. 42  alMve  the  average  of  past  fourteen  years;  mean 
temperature  for  the  montli  at  7  a.  m.,  40°;  at  2  p.  m.,  55°.  93;  at  9  p.  m.,  45°.  85.  Tates 
Center,  mean  temperature  46°.  5,  or  8°.  4  above  the  average  of  post  two  years.  Wellington, 
mean  temperature  47°.  4,  or  3°.  3  above  the  average  of  the  past  three  years  and  2°.  2  be- 
low the  mean  of  March,  1879.  Maine:  Gardiner,  mean  temperature  28°.  91,  or  0°.91  be- 
low the  average  of  past  fifty-six  years.  Mean  temperature  of  winter  (from  December, 
1881,  to  March,  1882,  both  inclusive)  is  24°.  35,  or  1°.24  above  the  average  of  the  past 
forty-six  years.  The  lowest  temperature  of  the  past  winter,  — ^27°,  occurred  January  25; 
the  lowest  on  record  at  this  place,  —40°,  occurred  in  January,  1857 ;  the  highest  minimum 
temperature  for  any  winter  during  that  period,  — 12°,  occuired  in  January,  1845.  Dur- 
ing the  post  winter  the  temperature  fell  below  zero  jon  21  dates;  during  the  winter  of 
1855-6,  on  59  dates,  and  during  the  winter  of  1841-2,  on  only  10  dates.  Maryland :  Fall- 
ston,  mean  temperature  41°. 52,  or  2°. 67  above  the  average  of  past  eleven  years;  dur- 
ing that  period  the  highest  mean,  46°.20,  occurred  in  1871,  and  the  lowest,  32°.90,  oc- 
curred in  1872.  Michigan:  Thomville,  mean  temperature  35°. 9,  or  about  5°  above  the 
average  of  the  past  fifteen  years.  JIftwtun ;  Saint  Louis,  Missouri  Weather  Service  reports 
mean  temperature  47°.  6,  or  about  4°  above  the  average  of  the  past  forty-five  years.  Dur- 
ing that  period  the  mean  of  March,  18^,  has  been  exceeded  thirteen  times;  the  highest 
mean,  56°.5,  occurred  in  1842;  the  lowest,  27°.5,  in  1843;  Protem,  mean  temperature 
55. 45,  the  highest  since  1860.  New  Ha/mptMre :  Ck>ntoocookville,  mean  temperature  31°.  5 
is  about  the  average  for  March  for  the  past  twelve  years.    New  York :  Waterburgh,  mean 
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iempeiatnre  33^.  l,  which  is  the  highest  that  has  oocurrod  duiiog  the  past  eleven  yeais 
with  the  exception  of  March,  ^^^j  ™^&^  ^>V*A ;  North  Yolney,  mean  tempeiature  51°.58, 
or  2°.  76  above  the  average  of  past  fourteen  years.  Daring  that  period  the  highest  monthly 
mean,  37°. 39,  occurred  in  1&78;  lowest,  21^.15,  oecuired  in  1872.  Ohio:  North  Lewis- 
burgh,  mean  temperature  42°. 0,  or  3^.3  above  the  average  of  fiily-one  years.  Pennsylai' 
nia :  Wellsborough,  mean  temperature  much  higher  than  for  any  previous  year  since  1856. 
Virginia :  AVytheville,  mean  temperature  45°.  6,  or  3°  above  the  average  of  past  eighteen 
years.  West  Virginia:  Helvetia,  mean  temperature  44°. 68,  or  4°. 67  above  the  average 
of  the  past  six  years. 

Ranges  of  temperature  at  Signal  Service  stations. — Monthly  ranges  of  temperature  during 
the  month  of  March  varied  fit>m  19°  to  89°  at  stations  east  of  the  Rocky  Mountains,  and 
from  32°  to  75°  at  stations  on  the  Pacific  coast.  The  smallest  ranges  are:  Key  West,  19°; 
Port  Eads,  23°;  Punta  liasaa,  27°;  New  Orleans,  28°;  San  Francisco,  32°;  Mobile  and 
Hatteras,  33°;  Delaware  Breakwater,  34°;  Brownsville,  Tex.,  37°;  San  Diego,  39°.  The 
laigest:  Fort  Buibrd,  Dak.,  and  Fort  Shaw,  Mont.,  89°;  Fort  Benton,  Mont, 
88°;  Bismarck,  Dak.,  87°;  Fort  Bennett,  Dak.,  84°;  Huron,  Dak.,  81°;  Fort  Assinni- 
boine,  Mont.,  and  Yankton,  80°;  Fort  Missoula,  Mont.,  and  Fort  WaduJde, 
Wyo.,  78°;  Fort  Keogh,  Mont.,  76^;  Fort  Custer,  Mont.,  and  Eagle  Rock,  Idaho, 
75°.  The  daily  ranges  varied  in  the  different  districts  as  tbllows:  New  Eng- 
land, Mount  Washington,  36°  on  28th;  Burlington,  29°,  28th;  Boston,  28°,  20th;  New 
London,  27°,  24th.  Middle  Atlantic  States,  New  York,  24°,  19th;  Cape  May,  28°,  29ih; 
Albany,  22°,  18th;  Washington,  30°,  26th;  Norfolk,  31°,  26th.  South  Atlantic  States, 
Augusta,  35°,  3d;  Kitty  hawk,  32°,  30th;  Charleston,  32°,  3d;  Savannah,  28°,  24th. 
Florida  Peninsula,  Key  West,  13**,  10th;  Punta  Raasa,  23°,  2d;  Cedar  Keys,  24°,  23d. 
Eastern  Gulf  States,  20°,  3l8t;  Vicksburgh,  25°,  29th;  Montgomery,  28°,  2d.  Western 
Onlf  States,  Mason,  Tex.,  39°,  30th;  San  Antonio,  Tex.,  37°,  10th;  Fort  Gibson,  34°,  Ist, 
Denison,  Tex.,  33°,  28th;  Indianola,  23°,  9th;  Galveston,  16°,  9th,  29th.  Ohio  Valley 
and  Tennessee,  Knoxville,  35°,  2d;  Louisville,  30°,  27th;  Nashville,  31°  29th;  Colum- 
bus, 29°,  15th,  26th;  Memphis,  29°,  25th;  Indianapolis,  28°,  9th,  23d.  Lower  Lake 
region,  Rochester  and  Cleveland,  33°,  29th;  Sandusky,  30,  29th;  Oswego,  28°,  29th. 
Upper  Lake  legion,  Escanaba,  33"^,  23d;  Alpena  and  Port  Huron,  32°,  23d;  Duluth,  30° 
on  24th;  Grand  Haven,  20°,  27th.  Upper  Mississippi  Valley,  Dea  Moines,  41°,  25th; 
Keokuk,  34°,  25th;  La  Crosse  and  Saint  Paul,  31°.  31st  Missouri  Valley,  Yankton, 
49°,  22d;  Fort  Bennett,  60°,  31st;  Omaha,  38°,  22d,  26th;  Leavenworth.  35°,  14th.  Ex- 
treme Northwest,  Fort  Buford,  49<*,  7th;  Bismarck.  50°,  27th;  MoorheadL  42°,  24th; 
Northern  Slope,  Cheyenne,  39°,  19th;  North  Platte,  42*.  24th;  Fort  Keogh,  44^  2l8t,30th; 
Middle  Slope,  Pike's  Peak,  25°,  21st;  Fort  Elliott,  42*^,  2d;  Dodge  City,  46°,  22d.  Den- 
ver, 39**,  24th.  Southern  Slope,  Concho  and  Fort  McKavett,  41°  30th;  Stockton,  46**, 
5th;  Fort  Griffin,  44°,  28th;  Henrietta,  34°,  28th,  Northern  Plateau,  Umatilla,  38*, 
31st;  Eagle  Rock,  39°,  22d;  Fort  Missoula,  43°,  3l8t.  Middle  Plateau,  Winnemncca, 
86**,  31st;  Pioche.  32°,  31st;  Salt  Lake  City,  30°,  Slst.  Southern  Plateau,  Preecott,  5(f , 
22d;  Phoenix,  47*,  21st;  Tucson,  44°,  31st;  LaMesilla,  50°,  2d;  Santa  F^  32°,  21st;  Sil- 
ver aty,  44°,  10th.  North  Pacific  Coast  r^on,  01ympia;25°,  12th;  Portland,  31°,  3(Wi; 
Rosebui^gh ,  37^,  30th.  Middle  Pacific  Coast  region,  San  Francisco,  21°,  27th ;  Sacrameoto, 
26°,  31st;  Red  Bluff.  33°,  22d.  South  Padfic  Coast  region,  San  Diego,  30°,  23d;  Gampo, 
60^  23d;  Yuma,  39*,  29th. 

Jm>8ts. — ^In  various  districts  they  were  reported  on  the  following  dates:  New  Eng^d^ 
3d,  5th,  7th  to  27th,  29th,  31st;  Middle  Atlantic  States,  3d  to  9th,  11th,  13th  to  20tih, 
22d  to  26th,  28th,  29th,  31st;  South  Atlantic  States,  11th,  14th  to  17th,  23d,  25th,  26th,. 
29th;  East  Gulf  States,  11th,  14th,  22d,  23d.  29th;  West  Gulf  States,  Ist,  6th  to  11th, 
13th,  21st  to  24th,  27th,  28th;  Rio  Grande  Valley,  9th,  10th;  Ohio  Valley  and  TennesBee,. 
1st,  2d,  4th  to  8th,  10th,  11th,  13th  to  17th,  2l8t  to  26th,  28th  to  31st;  Lower  Lake  region, 
2d  to  26th,  28th  to  31st;  Upper  Lake  region,  1st  to  31st;  Extreme  Northwest,  Ist  to  3lBt, 
Upper  Mississippi  VaUey,  1st,  2d,  3d,  5th  to  15th,  19th  to  25th,  27th  to  31st;  BGsaouri 
Valley,  1st  to  16th,  19th,  21st  to  24th,  26th,  28th  to  3l8t;  Northern  Slope,  1st  to  13th, 
16th  to  26th,  29th;  Middle  Slope,  1st  to  30th;  Southern  Slope,  7th  to  10th;  Southern 
Plateau,  Ist  to  31st;  Middle  Plateau,  1st  to  24th,  26th,  27th,  31st;  Northern  Plateau, 
1st  to  7th,  9th  to  12th,  16th  to  21st;  North  Pacific  Coast  region,  Ist,  2d  to  13th,  18th  to 
21st,  23d;  Middle  Pacific  Coast  region,  3d,  4th,  9th,  19th  to  23d;  South  Padflc  Coast 
region,  Ist,  4th  to  8th.  10th,  15th,  17th,  18th,  20th  to  23d.  Frosts  injurious  to  vegeta- 
tion were  reported  as  rollows:  Charlotte,  N.  C,  23d,  peas  entirely  killed;  peach  bads  and 
wheat  injured.  25th,  further  ii^jury  to  wheat  and  firuit  by  irost.  Charleston,  8.  C,  oo 
23d,  light  fix)st  damaging  strawberries  and  early  vegetation.  Sacramento  on  20Ch,  fiofll 
killing  tender  vegetation.  Coleman  City,  Tex.,  8th,  all  kinds  of  young  plants  and  Hm 
buds  of  firuit  trees  were  firost  bitten.  Henrietta,  Tex.,  9th,  peach  crop  much  iigured  hf 
severe  weather  of  past  two  days. 
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Jee. — Kegarding  its  ^nnation  in  the  nortiheni  sectiaxu,  this  sabject  is  considered  else- 
where in  the  Beview,  under  the  head  of  **  Ice  in  Rivers  and  Harbors."  The  following 
are  exceptional  cases  of  its  formation  in  the  southern  sections  of  the  country: 

Augusta,  Ga.,  23d;  Mason,  Tex.,  7th  and  8th:  Indianola,  9th,  10th;  Fort  Apache, 
Arizona,  8th ;  ice  formed  during  night,  an  unusual  occurrence  for  this  season  at  thisplace; 
Red  Blnff,  2()th,  formed  during  night  on  quiet  water;  Ashwood,  Tenn.,  11th,  14th,  23d, 
25th;  Austin,  Tenn.,  23d,  25th;  Murfreesborough,  Tenn.,  14th,  23d,  25th;  Coleman  City, 
Tex.,  7th. 

Iaw  temperaturea, — ^Fort  Stevenson,  Dak.,  20th,  worst  blizzard  of  whole  winter;  21st, 
blizzard  still  raging;  Eagle  Rock,  Idaho,  6th,  coldest  weatlier  ever  experienced  here  at 
this  season;  7th,  stock-men  complain  of  seyere  losses  on  account  of  severe  cold  weather. 
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IMe  of  maximum  and  mtnMMMn  temperakureBfor  March,  1882. 


State  or  territory. 

Signal  Seryioe. 

United  States  Army  post  sur- 
geons or  volontaxy  observen. 

Stations. 

i 

q 

SCaUon. 

1 

• 

i 

Alftbmpfi-T.. tt,-ir .......... r, .............. 

Montgomery 

o 

86 
95 

o 
42 

""'is' 

89 

"is* 

6 
—24.5 
13 

Auburn........ » 

O 

o 
88 

Arixona 

Yuma 

Maricopa. 

101 

Do 

Prescott 

ArkftnwMf 

Little  Book 

88 

Mount  Ida » 

Antiooh 

84 
98 

80 

29 

California 

Los  Angeles 

Do 

Campo 

Summit 

Pagosa  Springs 

—  4 

Colorado 

West  Las  Animas 

Pike*s  Peak « 

77 
83 
59 
58 
80 

—  8 

Do 

Connecticut 

New  Haven 

Routhincton 

"•• 

11 

Do ,. 

New  London 

Dakota 

Yankton 

•—28* 
28 

28 

47 

Fort  Randall...  ....... 

85 

Do 

Fort  Stevenson 

Pembina 

—21 

Delaware 

Delaware  Break- 
water. 

62 

71 
88 

District  of  Columbia. 

Florida 

Jacksonville 

Cedar  Keys,  Jack- 

sonvile,  and  Pen- 

sacola. 
Augusta 

Fort  Bananoas. 

41 

Do 

OeovjEria 

89 

Do 

Atlantn 

84 

Idaho 

Fort  LApwai..........\. 

80 

Do 

Eairle  Bock - 

—16 

IlUnoiB 

Cairo 

Anna........... 

78 

Do 

Springfield 

Qeneeeo  and  Mor- 
rison. 

8 

Do 

Chamnaiflm 

21 
24 

Indianapolis 

71 

Ijacona 

78 

Do 

Spioeland 

21 

Indian  Territory 

Fort  Supply 

86 

74 

17 
10 
10 
14 

81 
41 

""io* 

26 

Iowa 

DesMomes 

Logan.. 

78 
79 

4 

Do 

Davenport  

*"'•*-""•••••••••*••••••••••••• 

Kansas 

Dodge  City 

81 

75 
90 
64 

Manhattan  and 

Wellington. 
Bowling  Oraen. 

12 

Kentucky 

Louisville 

89 

I/ouiffiana 

Shrevcport 

Maine 

Portland 

Orono - 

17 

Do 

Eastport 

Maryland 

Baltimore 

69 

Cumberland 

72 

Do 

Deer  Park » 

18 

Bfaasaohusetts 

Boston 

61 

16 
15 

Somerset 

68 

Do 

Springfield 

South  Lee 

8 

Michigan 

Port  Huron - 

Alpena 

64 

Fort  Brady 

—12 

Do  .7. 

0 

Ulas* 

48 

76 

—18 
5 

Minnesota. .......x  .. 

Saint  PauL 

58 

NewUlm 

61 

Do 

Saint  Vincent 

Mississippi 

Vicksburgh 

84 
79 

Fayette 

Protem 

86 

86 

41 

Missouri.' 

Saint  Louis. 

Do 

Springfield 

Coming 

9 

Montana 

F^rts  Custer  and 

Keogh. 
Fort  Shaw 

Fort  Shaw. 

—19 

Do 

Nebraska 

Omahn 

77 

Lincoln 

80 

Do 

Genoa 

Humboldt 

Elko 

2 

Nevada. 

Winnemuoca 

72 

3 

82 

Do 

—7 

Mt.  Washington 

Atlantic  Citv 

87 
66 

—19.6 
20 

Auburn 

Freehold 

66 

10 

New  Jersey 

16 

Do „ 

Sandy  Hook  and 

Barnegat. 
LaMessilla 

New  Mexico 

87 

Fort  Union 

—12 

Do 

Santa  F6 

9 

"ig* 
""so* 

New  York 

New  York  City 

Oswego 

67 

Johnstown 

•••••••«« 

2 

Do 

North  Carolina 

Wilmington. 

82 

Murnhv 

27 

Do - 

Charlotte 

■•■•«••«* 

Ohio 

Cincinnati 

70 

Do 

Cleveland 

22 

Jacksonbunch.. 

72 

Do 

Columbus,  and  San- 
dusky. 
Umatilla 

Buggies  and  New 
Athens. 

18 

Oregon « 

17 
75 

26 

••«»••••• 
••*••«••• 

PennsylvanUk 

Pittsburgh 

8 

Do 

Erie ... 

21 
18 
40 
29 

Rhode  Island 

Newport 

57 
85 
88 
88 

South  Carolina........................... 

Charleston 

StiiteburKli ..•••.. 

89 

•  ••»•«••• 
•••  •••  ••• 

86 

Tennessee 

Knozville 

•  •••••••••••••••••••••••■a  •■••«•■•• 

Po 

«*••«»••• 
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Itibie  of  maximum  and  mimmiim  ten^^ertaMreafor  Mar^  1882-^Goiitinaed. 


State  or  Territory. 


Texas 

Do 

Utah. 

Vermont. 

Virginia 

Do 

Washington  Territory 

Do 

West  Virginia 

Wisconsin ~ 

Do 

Do« 

Wyoming ~ 


Signal  Service. 


Station. 


Bio  Grande ....... 

Fort  Elliott. 

Salt  Lake  aty.. 

Burlington 

Cape  Henry.. 

FortMyer. 

Dasrton 

Spokane  Falls... 

Mor^ntown 

Madison 

Milwaukee 

LaCroflse 

Fort  Washakie.. 


o 
M 


68 
M 

76 


77 
*72 


72 


18 
11 

4 


22 


7 
22 


10 
-8 


United  States  Army  post  sur- 
geons or  voluntary  observers. 


Station. 


Coalville. 

Lunenburgh 

Snowville 

Wytheville... 


Helvetia 
Beloit.... 
AdUand. 


Fort  Bridger. 


I 


89 


76 

67 


0 

—  7 

20 

20 


20 

■—"2 
—16 


PBECIPITATIOK. 

The  distribation  of  rainfiJI  over  the  United  States  and  Canada  for  Biaich,  1882,  as 
determined  fiom  observations  taken  at  over  five  hundred  stations,  is  exhibited  on  Chart 
III.  The  table  at  the  left-hand  comer  of  this  chart  shows  the  average  monthly  rain&ll, 
determined  fix>m  the  records  of  the  Signal  Service  stations  in  the  seversJ  districts,  and  the 
excess  or  deficiency  of  rainfidi  as  compared  with  the  ayerage  for  many  years.  Exam- 
ination of  the  table  shows  that  there  has  been  a  ddidencv  of  rainfall  along  the  Gnlf 
coast.  New  England,  the  Middle  States,  the  Missouri  Valley,  North  Pacific  Coast  region, 
and  at  the  Rocky  Mountain  stations.  The  greatest  deficiency  occurred  on  the  North 
Pacific  coast,  where  the  monthly  rainfall  is  more  than  4.00  inches  below  the  average.  A 
slight  excess  of  rainfall  occurred  in  the  Lake  region,  Tennessee,  the  Ohio  Valley,  Upper 
Mississippi  Valley,  the  extreme  Northwest,  and  the  South  Atlantic  States.  A  slight  ex- 
cess of  rainfall  is  also  reported  from  California.  At  the  station  on  Mount  Washington  ah 
excess  of  8.03  inches  is  repoited,  while  the  rainfall  in  the  districts  of  New  England  aver- 
ages about  1.00  inch  below  the  mean  for  the  month.  It  will  be  seen  from  the  chart  that 
the  area  of  greatest  rainfall  extends  over  the  Lower  Mississippi,  the  Tennessee,  Cumber- 
land, and  Lower  Ohio  Valleys,  where  the  rain&ll  for  the  month  has  ranged  from  6.00  to 
10.00  inches. 

DeoiaiUms  from  average  precipitation. — ^Under  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfiills,  as  publi&ed  in  the  lower  leftrhand  comer  of  Chart  III.  The  follow- 
ing items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  ob- 
servers: lUinoia:  Riley,  monthly  precipitation,  4.58  inches;  has  been  exceeded  but  twice 
during  past  nineteen  years,  viz.,  in  1877  and  1881.  Indiana:  Vevay,  monthly  precipi- 
tation, 6.30,  or  2.27  inches  above  the  average  of  past  seventeen  years.  Iowa:  Clinton, 
monthly  precipitation  slightly  above  the  average.  Kansas:  Lawrence,  monthly  predp- 
itoUon,  1.62  inches,  or  0.62  inch  below  the  average  of  past  fourteen  years.  The  total 
precipitation  for  January,  February,and  Mardi,18^,  is  3.98  inches,  or  0.79  inch  below  the 
average  of  the  same  months  for  the  same  period.  Yates  Center,  monthly  precipitation,2. 04 
inches,  or  0. 62  above  the  average  of  the  past  two  yeara.  Snow  fell  to  a  depth  of  3}  inches 
during  the  month,  which  is  a^ve  the  average  of  past  two  years.  Wellington,  monthly 
rainfful,  0.96,  or  0.43  inch  below  the  average  of  past  three  years.  Maine:  Gardiner, 
monthly  precipitation,  5.04,  or  1.11  inches  above  the  average  of  iMist  forty-six  years. 
Snow&ll  for  the  iMist  winter,  91}  inches,  or  slightly  above  the  mean;  the  smallest  winter 
snowfiill,  30}  indies,  occurred  in  1837-'8;  the  laigest,  146  inches,  occurred  in  1842-'43. 
Bays  of  sleighing  during  the  past  winter  numbered  65;  average  for  forty-six  years,  85}; 
the  least  numb^,  16  days,  occurred  during  the  winters  of  1839-MO  and  1841-'2;  the 
laigest  number^  136  days,  occurred  during  the  winter  of  1872-^73.  Maryland:  Fallston, 
monthly  precipitation,  3.28,  or  1. 30  inches  below  the  average  of  past  eleven  years.  Du]^- 
ing  that  period  the  laigest  monthly  precipitation,  6.40  and  7.53  inches,  occurred  in  1871 
and  1881,  respectively:  the  smallest,  1.70  inches,  occurred  in  1874.  Massachusetts: 
Worcester,  monthly  precipitation,  3.32  inches,  which  is  2.78  inches  below  that  of  1881 
and  0.20  inch  below  the  average.  The  amount  of  snowfall  during  the  month,  5}  inches, 
is  10}  inches  below  that  of  March,  1881,  and  is  nearly  5  inches  below  the  average.  Jfi*- 
90uri:  Saint  Louis,  Missouri  Weather  Service  report,  monthly  precipitation,  3.^  inches, 
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or  0.35  inch  bekm  STenige  of  pMt  forty-ftre  jean.  New  BimpMre:  GontoooookviUe, 
monthly  snowfiiU,  4  inches,  or  about  11  inches  below  the  average  of  past  twelve  yeais. 
^etr  York:  North  Volney,  monthly  pxedpitation,  3.12  inches,  or  0.15  inch  bdowthe 
average  of  past  nine  years.  Daring  that  period  the  laigest  monthly  precipitation,  6.97 
inches,  occurred  in  1873;  smallest,  2.00  inches,  occurred  in  1879.  Virginia:  Wytheville, 
monthly  precipitation,  3.16  inches,  or  0.14  inch  below  the  average  of  past  eighteen  yean. 
West  Virginia:  Helvetia,  monthly  precipitation,  6.65,  or  1.85  inches  ab(f?e  the  average 
of  the  past  six  years. 

Special  heavy  rains,  including  wtdted  nunc. — 1st,  Pateraon,  N.  J.,  3.63  inches;  Lenoir,  N. 
C,  2.80;  Ardenia,  N.  Y.,  4.70;  Fayetteville,  Ark.,  3.00;  Hatteras,  N.  C,  3.71;  Cedar 
Keys,  Fla.,  2.38  in  1  hour  and  forty  minutes;  Eittyhawk,  N.  C,  3.75;  Mount  Washing- 
ton, 4.96.  2d,  Eastport,  Me.,  3.18.  5th,  Memphis,  3.76.  7th  and  8th,  Bowling  Green, 
Ky.,  2.50  in  16  hours.  8th,  Vicksbuigh,  2.66.  12th,  Forsyth,  Ga.,  2.38  in  12hoan. 
19th,  College  Hill,  Ohio.  4.00.  20th,  Ondnnati,  2.54.  26th,  Ames,  la.,  2.79;  Mount 
Yemon  Banacks^  Ala.,  4.81,  from  7.15  a.  m.  to  9.30  p.  m. ;  Fort  Barrancas,  Fla^,  2.27 in 
1  hour  and  ^0  minutes;  Auburn,  Ala.,  1.58  in  1  hour  and  30  minutes.  26th  and  27th, 
Quitman,  Ga^  6.83  in  32  hours;  Columbia,  S.  C,  3.59  in  26  hours;  Montgomery,  Ala., 
3.80.  27th,  Wilmington,  N.  C,  4.75,  of  which  3.31  fell  in  8  houis.  Augusta,  Ga.. 
4.17,  of  which  2.70  fell  in  8  hours.  27th  and  28th,  8mithville,  N.  C,  5.18,  of  which 
2.12  fell  in  8  hours;  Fayetteville,  N.  C,  8.25,  of  which  6.00  fell  from  11  a.  m.  to  10  p.  m. 
28th,  Fort  Macon,  N.  C,  5.71. 

Largest  monthly  rainfaUs,  induding  melted  enow. — Ciaoo,  Cal.,  25.30  inches;  Summit,  Ced., 
19.30;  Alta,  Cal.,  15.40;  Mount  Washington,  14.52;  Fayetteville,  N.  C,  13.38;  Tmckee, 
Nev.,  12.00;  Forsyth,  Ga.,  10.46;  Boca,  Nev.,  10.20;  Bowling  Green,  Ky.,  9.99;  Hat- 
teras, N.  C,  9.67;  Macon,  N.  C,  and  Nashville,  9.36;  Auburn,  Ala.,  9.28;  Memphis, 
9.10;  Austin,  Tenn.,  8.90;  SaiDt  Meinrad,  Ind.,  8.51;  Mount  Yemon  Barracks,  Ala., 
8.41;  Ashwood,  Tenn.,  8.15;  Smithville,  N.  C,  7.81;  Eastport  7.54;  College  Hill,  Ohio, 
7.50;  Yicksburgh.  7.41;  Aubum,N.  H.,  7.25;  Moigantown,W.Ya.,  7.18;  Green  Springs, 
Ala.,  7.15;  Wilmington,  N.  C,  7.09;  Halifax,  N.  S.,  7.06;  Ardenia,  N.  Y.,  7.05;  Chair 
ham,  N.  B.,  7.00;  Colfax,  Cal.,  6.97;  Montgomety,  Ala.,  6.82;  Augusta,  Ga.,  6.80;  Mur- 
freesborough,  Tenn.,  6.77;  New  River,  N.  C,  6.67;  Helvetia,  W.  Ya.,  6.65;  Tennant, 
Cal.,  6.57:  Eittyhawk,  N.  C,  6.49;  Murphy,  N.  C,  6.40;  Portsmouth,  N.  C,  6.35; 
Sydney,  N.  S.,  and  Yevay,  Ind.,  6.30;  Little  Rock,  6.25;  Cincinnati,  6.17;  Auburn, 
Cal.,  6.05. 

Smallest  monthly  rainfall^  induding  melted  enow. — Benson,  Casa  Grande,  Presoott,  Texas 
Hill,  Wilcox,  and  Yuma,  Ariz.,  Indio,  Mammoth  Tank,  and  Mojave,  CaL,  and  Fort 
Wallace,  Kans.,  none;  Laredo,  Tex.,  and  Phoenix,  Ariz.,  trace;  Key  West,  Fla.,  and 
Fort  Yerde,  Ariz.,  0.01;  FortDavis^  Tex.,  0.03;  Kelton.  Utah,  0.05;  Yankton,  Bak., 
and  Cheyenne,  Wyo.,  0.06;  Rapid  City,  Dak.,  and  Teny's  Landing,  Mont.,  0.07;  West 
Las  Animas,  Colo.,  0.10;  De  Sota,  Nebr.,  0.13;  Fort  Washakie,  Wyo.,  and  Punta  Raasa, 
Fla.,  0.15;  Fort  Garland,  Colo.,  0.16;  Foley,  Mont,  and  Fort  Collins,  Colo.,  0.17;  Denver, 
Colo.,  and  White  Water,  Cal.,  0.20;  Santa F4,  0.23;  Dodge  City,  0.24;  Fort  Stanton,  N. 
Mex.,  0.26;  Brook  Haven,  N.  Y.,  0.28;  Pioche,  Nev.,  Corinne,  and  Terrace,  Utah,  0.30; 
Helena,  Mont.,  0.31;  Umatilla,  Oreg.,  0.32;  Fort  Meade.  Dak.,  0.33;  Olivet,  Dak.,  0.34; 
Fort  Bridger,  Wyo.,  0.35;  Lordsburs^,  N.  Mex.,  and  £1  Paso,  Tex.,  0.38;  Fort  McKav- 
ett,  Tex.,  0.39;  Teooma,  Nev.,  Fort  Wingate,  N.  Mex.,  and  Lunenburgh,  Vt.,  0.40; 
Fort  Keogh,  Mont,  and  La  Mesilla,  N.  Mex.,  0.41;  Fort  Sully,  Dak.,  0.42;  Fort  Mc- 
Dermit,  Nev.,  0.44;  Lincoln,  Nebr.,  and  Saint  Augustine,  Fla.,  0.45;  Deer  Lodge,  Mont, 
0.47;  C^ay  Centre,  Kans.,  and  Fort  Lewis,  Colo.,  0.50. 

Bainy  days. — The  number  varied  in  New  England  from  12^  to  23;  Middle  Atlantic 
States,  12  to  19;  South  Atlantic  States,  4  to  17;  Florida  Peninsula,  2  to  6;  East  Gulf 
States,  7  to  14;  West  Gulf  States,  11  to  15;  Rio  Grande  Yalley,  6  to  11;  Ohio  Yalley  and 
Tennessee,  13  to  20;  Lower  Lake  region,  17  to  24;  Upper  Lake  r^on,  18  to  25;  Extreme 
Northwest,  13  to  19;  Upper  Mississippi  Yalley,  9  to  18;  Missouri  Yalley,  5  to  15;  North- 
em  Slope,  2  to  18;  Middle  Sloi>e,  2  to  10;  Southern  Slope,  4  to  10;  Southern  Plateau,  0 
to  7;  Middle  Plateau,  6  to  11 ;  Northern  Plateau,  9  to  14;  North  Pacific  Coast  legion,  17 
to  23;  Middle  Pacific  Coast  region,  10  to  13;  South  Pacific  coast  region,  0  to  10. 

Cloudy  days. — The  number  varied  in  New  En^and  from  7  to  11;  Middle  Atlantic 
States,  5  to  14;  South  Atlantic  States,  4  to  12;  Florida  Peninsula,  1  to  3;  East  Gulf 
States,  5  to  8;  West  Gulf  States,  5  to  15;  Rio  Grande  Yalley,  9  to  16;  Ohio  Yalley  and 
Tennessee,  6  to  15;  Lower  Lake  region,  14  to  18;  Upper  Lake  region,  11  to  18;  Ex- 
treme Northwest,  8  to  13;  Upper  Mississippi  Yalley,  8  to  17;  Miasouri  Yalley,  6  to  11; 
Northern  Slope,  1  to  12;  Middle  Slope,  2  to  5;  Southern  Slope,  2  to  8;  Southern 
Plateau,  1  to  8;  Middle  Plateau,  2  to  8;  Northern  Plateau,  7  to  13;  North  Pacific 
Coast  region,  14  to  15;  Middle  Pacific  Coast  region,  6  to  19;  South  Pacific  Coast  regioD, 
Itoll. 

Snow, — ^The  dates  on  which  snow  fell  in  the  various  districts  are  as  follows:  New 
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England,  Ist  to  7th,  9ih  to  14th,  16th  to  27th,  29th,  30th,  3l8t;  Middle  AtUntic  States, 
3d,  7th,  9th  to  19th,  2l8t  to  26th;  Ohio  VaUey,  10th  to  17th,  2l8tto24th,  27th;  Lower  Lake 
region,  3d,  6th,  7th,  8th  to  17th,  2lAt,  22d,  24th,  25th.  26th,  28th,  30th,  3l8t;  Upper  Lake 
region,  2d,  4th  to  18th,  20th  to  Slst;  Extreme  Northwest,  let  to  6th,  9th,  13th  to  2l8t, 
23d  to  29th;  Upper  Miasissippi  VaUey,  4th  to  12th,  14th,  16th,  20th,  2l8t,  22d,  25th; 
Missouri  YaUey,  4th  to  12th,  14th,  15th,  16th,  19th,  20th,  2l8t^  23d,  24th,  26th,  28th, 
20th;  Northern  Slope,  Ist  to  12th,  14th  to  20th,  22d  to  26th,  28th,  29th,  30th;  Middle 
Slope,  3d  to  10th,  18th,  20th,  26th,  27th;  Sonthem  Slope,  5th  to  9th;  Southern  Plateau, 
6th,  7th,  8th,  17th,  25th;  Middle  Plateau,  1st  to  10th,  13th  to  20th,  22d,  24th,  25th, 
26th;  Northern  Phitean,  2d  to  5th,  7th,  8th,  9th,  11th,  13th,  15th  to  20th,  25th;  North 
Pacific  Coast  region,  2d,  3d,  4th,  8th,  14th,  17th,  18th,  19th.  Snow  was  also  reported 
from  the  following  stations  not  included  in  the  districts  named  aiboTe:  Gape  Lookout, 
N.  C,  8th;  Weldon,  N.  C,  15th;  Fort  Qaston,  Oal.,  19th;  SanGoxgonia,  Oal.,  17th;  Red 
Bluff,  Cal.,  10th. 

Particularly  heavy  or  remarkable  snow&lls  were  rei>orted  as  follows:  (^eneseo.  111., 
9th,  ftirious  snow-storm,  the  snow  attaining  a  depth  of  eight  inches;  Muscatine,  Iowa, 
9th,  one  of  the  severest  snow-storms  ever  experienced;  Burlington,  Iowa,  9th,  heaviest 
snow-storm  of  season;  dept^,  ten  inches  on  level;  all  telegraph  wires  between  this  dty 
and  Chicago  were  grounded;  no  communication  East^  except  via  Saint  Paul;  Fort  Sully, 
Bak.,  5th,  6th,  very  heavy  snow-storm;  travel  over  wagon  roads  suspended;  trains  de- 
layed; Huron,  Dak.,  20th,  very  severe  snow-storm,  accompanied  by  wind  attaining  a 
vdodty  of  66  miles;  snow  fell  in  bUnding  sheets,  making  it  impossible  to  see  objects 
twenty  feet  distant;  at  9  a.  m.  the  wind  shiftedto  NW.,  and  increased  from  8  to  44  miles 
in  less  than  fifteen  minutes,  and  afterward  increased  steadily  until  3  p.  m.,  when  the 
maximum  velocity  was  reached;  21st^  the  storm  continued  with  unabated  fray  until 
aft«r  sunset,  occasioning  great  inconvenience  and  suffering  to  immigrants  camping  on  the 
prairiee;  a  number  of  cattle  perished  from  exhaustion  and  cold;  PiEs'sPeak,  Colo.,  26th, 
the  most  terrible  snow-storm  of  the  season  began  at  11.15  a.  m.,  and  continued  all  day; 
the  instrument-shelter,  store-room,  and  stable  were  filled  with  snow  to  a  depth  of  two 
feet;  the  snow  penetrated  the  openings  in  the  roof  and  celling,  completely  covering  the 
desk,  bed,  and  office  fioor;  27th,  snow  drifted  about  station  to  depths  of  from  ten  to 
twelve  feet. 

Largest  nwnUUjf  anowfaU. — Cisco,  Cal.,  251  inches;  Summit,  Oal.,  193;  Truckee,  Nov., 
120.5;  Boca,  Nov.,  102;  Alta,  Cal.,  86;  Mount  Washington,  about  66;  Cnrson  aty.  Nov., 
60.4;  Col&x,  Oal.,  44;  Eagle  Rock,  Idaho,  34.5:  Dnluth,  Minn.,  27.2;  Pike's  Peak,  Colo., 
and  Wells,  Nov.,  26.5;  Alpena,  Mich.,  Milwaukee,  Wis.,  and  Reno,  Nov.,  25;  Moorhead, 
MimL,  24.6;  Grand  Haven,  Mich.,  about  24.5;  Saint  Paul,  Minn.,  23.8;  Battle  Mount- 
ain, Nev.,  21;  *Port  Huron,  20.9;  Winnemucca,  Nov.,  20;  Eastport,  Me.,  and  Escanaba, 
Mich.,  18;  Northport,  Mich.,  17.3;  Beowawe,  Nov.,  16.5;  Palisade,  Nov.,  16;  Blackfeet 
Agency,  Mont.,  15.2;  Orono,  Me.,  and  Newport,  Vt.,  15;  Embarras,  Wis.,  14.8;  Otega, 
Nov.,  14.1;  Lunenburgh,  Vt.,  and  Goloonda,  Nev.,  13.5;  Fort  Assinniboine,  Montw, 
13.2;  Franklin,  Wis.,  and  Saint  Vincent,  Minn.,  13;  Rockfoxd,  HI.,  12.8;  Erie,  Pa.,  12.2; 
Ashland,  Wis.,  Dextor,  Me.,  and  Elko,  Nov.,  12;  New  Shoieham,  R.  I.,  11.9;  Rowe, 
Mass.,  11.5;  Rilc^,  111.,  11.3;  Wadsworth,  Nev.,  11;  Muscatine,  Iowa,  Niles,  Mich.,  and 
Burlington,  Vt.,  10.5;  Fort  Benton,  Mont.,  Oulin,  Nev;,  and  Rochester,  10;  Lansing, 
Mich.,  Minneapolis,  Minn.,  and  Browns,  Nov.,  9.5;  Clinton,  Iowa,  9.3;  Keokuk,  9.2; 
Lawrence  and  Holton,  Kans.,  Stafford.  Vt.,  New  Ulm,  Minn.,  and  Salt  Lake  Cily,  9; 
Coming,  Mo.,  Davenport,  Iowa,  8.4;  I)ybcxiy,  Pa^,  Auburn,  N.  H.,  Qeneseo,  HI.,  Buf- 
fiJo,  and  Friendship,  N.  Y.,  8. 

Depth  of  gnow  on  gnmnd  at  end  of  month. — Colorado:  Pike's  Peak,  12  inches.  Dakota: 
Fort  Stevenson,  1  inch.  Maine:  Gardiner,  15  inches;  Orano,  2  inches;  Portland,  trace. 
Minnesota :  Saint  Vincent)  13  inches ;  Moorhead,  6  inches.  New  Hampshire :  Mount  Wadi- 
ington,  41  inches;  Auburn,  1  to  2  inches.  New  York:  Watorburgh,  traces  in  shelt^ed 
places.  Friendship  and  Ithaca,  trace.  Peimsylioania:  Dybeny,  patches  in  protected 
places.    Vermont:  Burlington,  trace.     Wtsoonsia:  trace. 

Bain  or  snow  from  a  eUmdless  sky, — ^Baltimore,  22d,  7.15  to  7.25  p.  m.,  light  snow  from 
an  apparently  cloudless  sky.  Woodstock,  Md.,  15th,  9.30  p.  m.,  rain  from  a  perfectly 
cloudless  sky. 

JJail.— Lynchbuigh,  Va.,  8th,  4.50p.  m.,  light  shower  of  haU.  Charlotte,  N.  C,  28th, 
5.20  p.  m.,  small  hail-stones,  size  of  peas.  A  heavy  hail-storm,  which  did  a  good  deal 
of  damage  to  wheat,  is  reported  to  have  occurred  at  the  same  time  north  of  the  city. 
JadcBonville,  Fla.,  1st,  small  hail.  Denison,  Tex.,  8th,  6.15  p.  m.,  small  haU,  lasting 
one  minute.  Little  Rock,  Ark.,  15th,  1.55  p.  m.,  small  hail  began  fidling  and  was  soon 
followed  by  a  heavy  hail-storm;  stones  measured  three-fourths  of  an  inch  in  diameter 
and  were  almost  perfectly  spherical  in  form;  storm  ended  at  2.05  p.  m. ;  hail  also  fell  on 
27th  and  31st.  Blason,  Tex. ,  26th,  scattering  hail  of  lai;^  size  fell  during  thunder-storm. 
Nashville,  Tenn.,  17th,  6.37  to  6.40  p.  m.,  ludl  of  considerable  size.    Cincinnati,  Ohio, 
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27th,  2.30  p.  m.,  hail  size  of  peas,  lasting  two  minutes;  27th,  a  few  large  hail-fitones  fell 
between  1.20  and  2.10  p.  m.  Dnlnth,  Minn.,  4th,  a  hea^y  &11  of  h^  is  reported  to 
have  oocarred  at  New  London,  four  miles  south  of  station.  Keokuk,  Iowa,  7th,  8  to  8.10 
p.  m. ,  hailHStones  three-eighths  of  an  inch  in  diameter.  Omaha,  26th,  1.15  p.  m.,  copious 
shower  of  hail,  size  of  peas,  lasting  three  minutes.  Springfield,  Mo.,  12th,  11.30  a.  m. 
to  12.10  p.  m. ;  15th,  12.10  to  12.45  p.  m.  Huron,  Dak.,  4th,  hail-stones  size  of  hazel- 
nuts, dolfax,  Wash.,  3d,  heavy  hail-storm  from  4  to  4.15 p.  m.  Sacramento,  Cal.,  17th, 
18th,  small  hail.  Roseburgh,  Oreg.,  2d,  15th,  18th,  smidl  hail.  Portland,  Oieg.,  9tJi, 
4.57  p.  m.,  brisk  shower  of  hail  lasting  ten  minutes.  Point  San  Jos^,  Gal.,  12th,  4  p.  m. 
Alexandria,  Dak.,  4th.  Forsyth,  Ga.,  27th,  slight  fall  of  hail.  Y^vay,  Ind.,  18th,  1  to 
2  p.  m.,  hail  lasting  five  minutes;  stones  measuring  from  one-fourth  to  one-half  inch  in 
diameter;  27th,  noon,  severest  hail-storm  ever  witnessed  in  this  locality;  at  12.07  p.  m., 
stones  one-fourth  inch  in  diameter  began  iUling;  they  rapidly  increased  in  size,  varying 
from  one  to  one  and  threa-fourths  inches  in  diameter,  the  largest  weighing  12  pwts. 
troy,  and  were  corrugated  and  lozengenshaped;  many  windows  were  broken 
and  much  damage  was  done  to  shrubboy  and  to  wheat  fields;  tbe  dura- 
tion of  the  storm  was  four  minutes.  Charleston,  m ,  17th,  from  11.40  to 
11.42  a.  m.,  and  from  2.23  to  2.24  p.  m.,  hail-stones  the  size  of  common 
bullets.  Swanwick,  111.,  20th.  Morrison,  HI.,  25th.  Fort  Wayne,  Ind.,  7th.  In 
dependence,  Iowa,  17th,  6  to  8  a.  m.,  severe  hail-storm.  Cresco,  Iowa,  4th,  17th.  Gut- 
tenburgh,  Iowa,  4th,  25th.  Nora  Springs,  Iowa,  4th,  25th.  Cedar  Rapids,  Iowa,  4th, 
12th,  25th.  Holton,  Kans. ,  26th.  Yates  Center,  Kans. ,  8th.  Gardiner,  Me. ,  10th,  30th. 
FEdston,  Md.,  2l8t.  Deer  Park,  Md.,  15th.  Fall  River,  Mass,  3d.  Kalamazoo,  Mich., 
4th.  Niles,  Mich.,  5th.  Northport,  Mich.,  2d,  5.30  p.  m.,  hail-storm  lasting  five  min- 
utes, nearly  covering  the  ground  with  stones  as  large  as  buck-shot.  Neiw  Ulm,  Minn., 
16th.  Coming,  Mo.,  26th,  an  excessive  rain  and  htdl-storm  visited  the  section  of  coun- 
try about  20  miles  north  of  this  place.  It  is  reported  by  the  Atehison  County  papers 
that  hail  in  some  places  drifted  to  depths  of  three  and  one-half  feet.  Only  the  edge  of 
the  storm  passed  over  this  place.  Ftotem,  Mo.,  3l8t,  3  a.  m.,  heavy  hail  seven  miles 
southeast  of  station,  doing  much  injury  to  fruit  trees  and  eardens.  Lincoln,  Nebr. ,  26th. 
Freehold,  N.  J.,  28th.  Princeton,  N.  J.,  9th.  FayetteviUe,  N.  C,  1st  Bellefontune, 
Ohio,  26th.  Bethel,  College  Hill,  Westerville,  and  Wooster,  Ohio,  27th.  Jacksonbuigh, 
Ohio,  14th,  18th,  27th.  New  Athens,  Ohio,  27th,  2.30  p.  m.,  hail-storm  passed  over 
station  in  an  easterly  direction.  Twenty  miles  east  of  Wheeling,  W.  Ya.,  considerable 
damage  was  done  to  windows.  .  Dyberry,  Pa.,  8th,  21st.  Wells£>rough,  Pa.,  9th,  18th. 
Meadville,  Pa.,  27th.  Stateburgh,  S.  C,  1st  Austin,  Tenn.,  17th,  28th.  Murftees- 
borough,  Tenn. ,  17th,  26th.  Oarksville,  Tex. ,  5th,  8th.  Wytheville,  Ya,  15th.  Frank- 
lin, Wis.,  4th,  17th.  Fort  Mycr,  Ya.,  8th.  Castroville,  Tex..  22d.  Louisville,  27th. 
Logansport,  Ind.,  17th.  Indianapolis,  15th.  Milwaukee,  25tn.  Alpena,  Mich.,  15th. 
Burlington,  Iowa,  7th,  8.15  p.  m. ,  hail  as  large  as  peas,  lasting  one  minute.  Des  Moines, 
14th,  17th.  Saint  Paul,  4(h,  20th.  Madison,  Wis. ,  4th.  Davenport,  Iowa,  17th.  Fort 
Missoula,  Mont,  16th,  17th.  Dead  wood,  Dak.,  26th.  Fort  Aasinniboine,  Mont,  Ist 
Griflfin,  Tex.,  6th,  8th.  Fort  Cummings,  N.  Mex.,  25th,  26th.  San  Carlos,  Arix., 26tti. 
Tucson,  Ariz.,  25th,  2eth.  Silver  City,  N.  Mex., 7th.  Winnemucca,  Nev.,  15th.  Day- 
ton, Wash.,  17th.  Umatilla,  Oreg.,  18th.  Col£ix,  Wash.,  3d,  17th,  19th.  San  Fran- 
cisco, 15th,  16th,  19th.  Des  Moines,  Iowa,  14th,  hail  lasting  fourteen  minutes.  Mnr- 
freesborough,  Tenn.,  17th,  a  severe  hail-storm  passed  over  Rutherford  and  Cannon  Coun- 
ties about  7  a.  m.  The  course  of  the  storm  was  a  little  south  of  east.  In  some  places 
in  Rutherford  County  hail  fell  to  a  depth  of  eight  inches  and  the  stones  were  unusually 
large. 

Sleet, — ^The  dates  on  which  sleet  fell  in  the  various  districts  are  as  follows:  New  En- 
gland, 1st,  4th,  5th,  6th,  10th,  11th,  18th,  19th,  21st,  26th,  27th;  Middle  Atlantic  States, 
eth,  9th,  15th,  17th,  18th,  19th,  2l8t,  22d,  27th;  Ohio  Valley,  4th,  10th;  Upper  Lake 
region,  2d,  4th  to  9th,  14th,  17th,  18th,  20th,  21st,  26th;  Upper  Mississippi  VaUey,8th, 
9th,  10th,  13th,  14th,  20th,  23d,  25th;  Missouri  YaUey,  8th,  9th,  12th;  Southern  Slope, 
5th  to  9th;  Northern  Slope,  25th,  26th;  Middle  Plateau,  6th,  15th,  21st  Sleet  was  also 
reported  iifom  the  following  stations  not  included  in  the  districts  named  above:  Fort 
Porter,  N.  Y.,  2l8t;  Fort  Stevenson,  Dak.,  14th;  Fort  Supply,  Ind.  T.,  7th;  Umatilla, 
18th.  Unusually  severe  storms  have  been  reported  as  follows:  Coleman  City,  Tex., 
during  sleet-storm  on  7th,  8th,  ice  on  telegraph  lines  accumulated  to  the  thickness  of 
two  inches;  several  iron  poles  were  bent  over  by  the  weight  and  many  trees  broken. 
Graham,  Tex.,  5th  to  8th,  prostrating  telegraph  wire.  Henrietta,  Tex.,  7th,  ice  on  tele- 
graph line  one  and  a  quarter  inches  thick;  much  damage  done. 

* 

BELATiyE  HUmDITY. 

The  mean  rdoHve  humidity  for  the  month  ranges  as  follows  in  the  several  districts: 
New  England,  fiom  64  to  79;  Middle  Atlantic  States,  58  to  79;  South  Atlantic  States, 
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61  to  79;  Florida  Peninsula,  69  to  72;  East  Gnlf  States,  66  to  76;  West  Gulf  States,  57 
to  83;  Rio  Gionde  Vallej,  71  to  84;  Ohio  Valley  and  Tennessee,  60  to  71;  Lower  Lake 
regioQ,  69  to  78;  Upper  Lake  region,  73  to  80;  Extreme  Northwest,  69  to  90;  Upper  Mis- 
narippi  VaUey,  62  to  75;  Missouri  Valley,  60  to  72;  Northern  Slope,  64  to  69;  Middle 
Slope,  40  to  56;  Southern  Slope,  41  to  74;  Southern  Plateau,  36  to  51;  Middle  Plateau, 
50  to  65;  Northern  Plateau,  60  to  79;  North  Pacific  Coast  region,  74  to  78;  Middle  Pa- 
cific Coast  r^on,  62  to  79;  South  Pacific  Coast  region,  37  to  72.  Hish  stations  report 
the  following  percentages  not  corrected  for  altitude:  Cheyenne,  Wyo.,  41.9;  Pike's  Peak, 
81.0;  Santa  Fe,  37.3;  Mount  Washington,  84.6. 

WINDS. 

The  prevailing  winds  during  the  month  of  March  at  Signal  Service  stations  are  shown 
on  Chart  II  by  arrows  flying  with  the  wind.  On  the  New  England  and  Middle  Atlantic 
coasts  and  over  Lakes  Ontario,  Huron,  and  Michigan  the  winds  are  northwesterly;  in  the 
South  Atlantic  States,  southwesterly;  in  the  Gulf  States,  Tennessee,  Indian  Territory, 
and  northern  Texas,  southerly;  in  the  Upper  Mississippi  and  Lower  Missouri  Valleys, 
northwesterly;  in  the  Plateau  regions,  variable,  but  mostly  from  south  to  west;  in  Cal- 
ifornia, westerly  to  northwesterly;  North  Pacific  Coast  region,  southerly. 

Ihtai  movemetU8  of  the  air. — ^The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  26, 488 miles;  Pike's  Peak,  19,552;  Delaware  Break- 
water, 14,345;  NewShoreham,  R.  I..  13,887;  Portsmouth,  N.C.,  13,686;  Hattenis,  N.  C, 
13,356;  Kittyhawk,  N.  C,  12,840;  Sandy  Hook,  12,741;  Champaign,  111.,  12,433;  San- 
dusky, 12,314;  Cape  May,  N.  J.,  11,807;  Indianola,  Tex.,  11,616;  Bamegat,N.  J.,  11,532; 
Huron,  Dak.,  11,300;  Cape  Henry,  Va.,  10,953;  Milwaukee,  10,641;  Macon,  N.C.,  10,447; 
Cheyenne,  Wyo.,  10,339;  Moorhead,  Minn.,  10,215;  Grand  Haven,  Mich.,10,182;  Prov- 
incetown,  Mass.,  10,062;  Dodge  City,  Eans.,  10,031;  Saint  Vincent.  Minn.,  10,009; 
Omaha,  10,002;  Rochester,  9,938;  Fort  Shaw,  Mont.,  9,857;  Fort  EUiott,  Tex,,  9,839; 
Eastport,  9,*^;  North  Platte,  9,495;  Boston,  9,425;  Fort  Myer,  Va.,  9,258;  Davenport, 
8,960;  Erie  and  Saint  Louis,  8,950;  Alpena,  Mich.,  8,908;  Bismarck,  Dak.,  8,887;  New- 
port, B.  L,  8,875;  Buf^o,  8,811;  Detroit,  8,800;  Qeveland,  8,776;  Fort  Aasinniboine, 
Mont,  8,768;  Galveston,  8,668;  Springfield,  Mo.,  8,618;  Eagle  Rock,  Idaho,  8,609;  Fort 
Benton.  Mont,  8,429;  Columbus,  Ohio,  8,250;  PortEads,  La.,  8,248;  Atlantic  City,  N.J  , 
8,190;  New  York  city,  8, 176;  Springfield,  111.,  8,157;  Louisville.  8,128;  SmithviUe,N.C*, 
8,093;  Oswego,  8,052;  Toledo,  8,019;  Fort  Buford,  Dak.,  8,008;  Umatilla,  Oreg.,  8,002. 
The  smallest  are:  Roseburgh,  Or^.,  2,279;  Uvalde,  Tex.,  2,732;  LaMesilla,  N.  Mex., 
2,757;  Phoenix,  Ariz.,  2,848. 

Eigh  Winds.— On  the  summit  of  Mount  Washington  the  maximum  velocity,  118  miles, 
NW.,  occurred  on  the  24th.  Velocities  of  75  miles  per  hour  or  over  occurred  as  follows: 
114  miles.  S.,  1st;  91,  NW.,  4th;  100,  SW.,  9th;  108,  NW.,  20th;  90,  NW.,  21st;  118, 
NW.,  24th;  75,  NW.,25th;  93,  SW.,  27th;  92,  SW.,28th;  90,  NW.,  31st  On  all  other 
dates  during  the  month  velocities  reached  or  exceeded  50  miles  per  hour,  with  the  ex- 
ception of  5th,  12th,  15th,  16th,  17th,  22d.  On  the  summit  of  Pike's  Peak,  Colo.,  the 
maximum  velocity,  92  miles,  N.,  occurred  on  20th.  Other  high  velocities  occurred  as 
follows:  60,  NW.,  1st;  60,  SW.,  3d;  58,  SW.,  4th;  58,  SW.,  10th;  56,  SW.,  11th;  58, 
SW.,  16th;  60,  SW.,  17th;  50,  SW.,  19th;  78,  N.,  2l8t;  62,  SW.,  25th;  62,  NW.,  28th; 
66,  NW.,  29th.  Other  stations  reporting  velocities  of  50  miles  per  hour  or  over  are  as 
follows:  Umatilla,  Oreg.,  52,  W.,  28th;  Fort  Assinniboine,  Mont.,  56,  W..  28th:  Fort 
Benton,  Mont,  50,  W.,  Ist;  Fort  Shaw,  Mont ,  51,  SW.,  27th,  and  57,  SW.,  28th;  Helena, 
Mont,  56,  SW.,  28th;  Fort  Custer,  Mont,  64,  W.,  28th;  Fort  Eeogh,  Mont,  50,  W.,  28th; 
Cheyenne,  Wyo.,  52,  NW.,  28th;  Fort  Washakie,  Wyo.,  60,  W.,  28th;  Huron,  Dak.,  50, 
NW.,5th,  and 66,  NW., 20th;  Palestine,  Tex.,  60,  S.,  18th;  Indianola, Tex., 53,  N.,21st; 
Rochester,  N.  Y.,  50,  N.,2l8t;  Columbus,  Ohio,  54,  W., 21st;  Champaign,  111.,  50, SW., 
9th;  Delaware  Breakwater,  Del.,  52,  SE.,  1st;  Cape  Henry,  Va.,  52,  NW.,  13th;  Kitty- 
hawk,  N.  C,  50,  N.,  24th. 

Local  atomw. --Savannah,  Ga.,  28th,  during  the  morning  a  tornado  passed  through  the 
counties  of  Effingham,  Washington,  Bibb,  and  Randolph,  of  this  State.  Its  track  was 
about  half  a  mile  wide,  and  it  passed  from  west  to  cast.  Several  lives  were  lost;  trees, 
fences,  houses,  and  telegraph  poles  were  blown  down.  Columbus,  Ohio,  21st,  severest 
storm  experienced  for  years  passed  over  city  at  5  a.  m.  The  wind  continued  to  blow  a 
gale  all  day;  maximum  velocity,  54  miles,  W.,  was  reached  at  5. 15  p.  m.  A  laige  num- 
ber of  buildings  in  course  of  construction  were  damaged;  outhouses,  fences,  signs,  etc., 
were  blown  down.  Cleveland,  9th,  8.35  p.  m.,  during  a  severe  storm  Saint  Mary's  Cath- 
olic Church  was  unroofed;  a  store  on  Br(»dway  had  its  firont  blown  in  and  considerable 
other  damage  of  minor  nature  was  done  in  the  city;  27th,  severe  storm;  between  12.30 
and  1  p.  m.  rain  fell  in  torrents.  A  new  frame  building  was  blown  over  and  crushed; 
another  was  moved  two  feet  from  its  foundation;  a  fr»me  store  was  also  blown  down; 
trees  were  uprooted,  windows  broken,  and  lumber  piles  were  scattered.    A  high  wall, 
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the  rains  of  a  recently  burned  building,  was  blown  down,  crushing  through  the  roof  of 
the  adjoining  building  to  the  cellar  and  completely  wrecking  it  Sandusky,  27tfa,  9 
p.  m.,  heavy  inky  clouds  came  up  from  northwest,  accompanied  by  lightning  and  thun- 
der. As  the  storm  approached  it  moved  around  to  the  northward  and  apparently  only 
the  edge  of  it  touched  the  dty.  At  Kelly's  Isluid  much  damage  was  done  to  a  building 
in  course  of  construction.  Buffiilo,  27th,  severe  storm  reported  from  localities  south  of 
station;  considerable  damage  was  done.  Saint  Louis,  21st»  one  of  the  fiercest  gales  that 
has  ever  visited  this  city;  the  wind  blew  in  violent  pufi&;  maximum  velocity.  42  miles; 
very  little  damage  was  done.  Springfield,  HI.,  21st,  strong  gale;  a  house  in  course  of 
construction  and  nearly  completed  was  entirely  demolished;  a  few  others  were  unroofed 
and  many  others  were  blown  down.  Omaha,  20th,  severe  gale;  several  signs  were  torn 
from  their  &stening8 ;  a  wagon  was  upset  in  the  street.  Fort  Washakie,  Wyo. ,  2Sth,  veiy 
severe  gale;  fences,  outhouses,  etc.,  were  blown  down;  some  new  stables  had  roo6  blown 
off;  the  Signal  Service  instrument  shelter  was  badly  damaged.  This  storm  is  considend 
by  the  inlmbitants  to  have  been  the  severest  experienced  for  many  years.  Fort  Custer, 
Mont,  28th,  gale  from  the  west;  maximum  velocity,  64  miles  at  4.15  p.  m. ;  the  sky  was 
completely  obscured  by  douds  of  dust  and  pebbles;  the  west  end  of  the  post  hospital 
was  demolished  and  carried  fifty  yards;  the  porch  of  the  barracks  was  thrown  by  the 
wind  on  the  roof  of  the  building;  outhouses  were  overturned  and  fences  blown  down. 
Saint  Meinrad,  Ind.,  27th,  violent  gale;  many  forest  and  fruit-trees  blown  down.  Fort 
Wayne,  Ind.,  20th,  10.30  to  11.30  p.  m.,  severe  storm;  buildings,  fences,  etc,  blown 
down.  Saint  Louus.  Missouri  Weather  Service  reports:  At  3  p.  m.  on  the  26th  a  small 
tornado  formed  a  short  distance  southwest  of  Hamansville,  Polk  County,  and  passed 
north  of  east  through  Elkton,  Hickory  County.  Several  houses  were  destroyed ;  no  lives 
were  lost,  but  in  some  cases  severe  inj  uries  were  inflicted.  New  Haven,  Conn. ,  4th,  stxong 
gale;  trees,  fences,  and  signs  blown  down.  Monroe,  La»,26th,  violent  hurricane,  doing 
much  damage;  several  gin-houses  and  cabins  were  destroyed;  damage  estimated  at  f25, 000; 
several  negroes  reported  killed. 

Beports  from  counties  in  southern  Alabama  and  Georgia  show  that  a  violent  and  de- 
structive tornado  occurred  in  that  section  on  the  night  of  the  27th.  In  Butler  County, 
Ala.,  some  fifteen  or  twenty  residences  were  either  unroofed  or  entirely  destroyed;  a 
number  of  persons  were  more  or  less  injured.  The  tornado  passed  through  the  upper 
part  of  Henry  County  between  9  and  10  o'clock.  A  &nner  living  in  the  track  of  the 
storm  was  instantly  killed  by  the  &lling  tlmbeis  of  his  house,  and  his  wife  seriously,  if 
not  fatally,  ix^ured.  On  this  and  other  fiurms  westward  there  was  a  total  destruction  of 
all  the  dwellings,  gin-houses,  and  engine-works.  In  Dallas  County  the  storm  was  espe- 
cially destructive.  In  a  small  place  called  Liberty  Hill  every  building  is  reported  to 
have  been  destroyed  and  a  number  of  persons  killed.  On  plantations  lying  east,  sooth, 
and  west  of  Selma  houses  were  blown  to  pieces,  trees  uprooted,  fences  blown  down,  and 
general  destruction  was  caused  by  the  teirific  force  of  the  wind.  In  East  Selma  a  num- 
ber of  large  buildings  were  demolished.  In  Black  Creek  bottom  numerous  trees  wen 
broken,  their  trunks  being  carried  many  feet  and  tiie  boughs  taken  up  and  deposited 
in  fields  hundreds  of  yards  distant.  In  the  East  Sebna  cemeteries  great  damage  was 
done  to  the  monuments  and  shade  trees;  shrubbeiy  and  fences  were  laid  low.  In  Bar- 
bour County,  Ala.,  the  track  of  the  tornado  was  about  a  mile  in  width.  It  literally 
swept  everything  before  it — ^trees,  fences,  and  houses — ^leaving  them  in  utter  ruin.  In 
this  county  one  man  was  kiUed  and  sev^uL  were  seriously  iiyured.  On  one  fiknn  every 
house  was  blown  away;  on  another  all  the  buildings  with  the  exception  of  the  residence 
were  destroyed.  Many  other  farms  suffered  to  a  greater  or  leas  extent.  A  Methodist 
church  at  White  Pond  was  torn  to  pieces;  even  the  sills  upon  which  it  stood  were  re- 
moved. In  Richards's  settlement  several  lives  were  lost  and  many  persons  were  injured. 
The  baggage  and  passenger  cars  on  the  Clayton  fiailroad  were  thrown  from  the  track  and 
wrecked.  The  southwestern  part  of  Lee  County  suffered  considerable  damage;  many 
residences  were  completely  destroyed,  seversd  lives  were  lost,  and  many  persons  were  in- 
jured  more  or  less  seriously;  one  man  was  instantly  killed.  The  tornado  crossed  tbe 
track  of  the  Southwestern  Railroad  within  three-quarters  of  a  mile  of  the  town  of  Smith- 
vUle,  Ga.  In  this  vicinity  hundreds  of  tall  and  massive  pines  were  uprooted,  and  fenoos 
in  the  neighborhood  were  leveled.  On  a  plantation  three  cabins  were  entirely  demol- 
ished, while  a  fourth,  distant  about  one  hundred  yards,  remained  intact.  The  dwelling 
on  this  place,  a  strongly-built  two-stoiy  frame  structure^  had  the  part  fiMiing  the  east, 
together  with  attached  sheds,  entirely  demolished,  while  the  front,  thou^  severely 
wrenched,  remained  standing.  The  owner  of  this  dwelling  states  that  he  noticed  a  great 
stillness  and  warmth  in  the  atmosphere  at  11  p.  m.  About  half  an  hour  later  he  heard 
a  roaring,  rushing  sound,  similar  to  that  of  several  trains  passing  at  frill  speed.  In  a 
few  minutes  vivid  flashes  of  lightning  followed  each  other  in  rapid  succession;  then  large 
hailstones  began  to  &11;  the  roar  increased;  the  house  began  swaying  and  in  a  few  mo- 
ments came  down  with  a  crash.    The  occupants  narrowly  escaped  with  their  lives  to  a 
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cabiii  about  a  hundred  yards  distant.  At  this  time  lain  was  &lling  in  torrents^  aooom- 
panied  by  such  rapid  flashes  of  lightning  as  to  be  almost  continuons.  The  stock  of  the 
plantation  was  dispersed.  A  strong  log-hut  about  twenty  yards  northward  of  the  dwell- 
ing was  crushed,  while  a  light  frame  structure  about  fifteen  yards  southeast  was  not 
harmed.  A  colored  man  on  a  neighboring  plantation  was  killed  by  lightning.  At  this 
point  the  track  of  the  tornado  was  about  half  a  mile  wide,  and  its  course  a  little  north 
of  east  Most  of  the  trees  blown  down  on  the  southern  edge  lay  about  southeast  and 
northwest,  their  tops  pointing  to  the  southeast;  on  the  northern  edge  some  were  noticed 
to  lay  with  tops  to  north  and  northwest,  and  others  just  the  rcTeise.  It  was  also  noticed 
that  in  some  places  the  trees  were  twisted  off  and  uprooted,  pointing  in  every  direction, 
some  apparently  sucked  in,  others  blown  outwsud.  One  observer  claims  to  have  wit- 
nessed the  flmnel  shape  of  the  roaring  mass,  and  states  that,  by  the  aid  of  the  incessant 
lightning,  tree-tops,  planks,  and  dibris  could  be  seen  whirling  around  at  a  great  height; 
in  places  some  tall  trees  within  a  short  space  of  the  immediate  track  had  only  their 
tops  taken  off,  while  in  others  trees  were  torn  up  by  the  roots.  The  path  of  the 
tornado  dearly  showed  the  bounding  nature  of  the  whirling  mass,  and  that  it  did 
not  cling  closely  to  the  earth.  Right  in  the  track  a  dump  of  trees,  a  line  of  fence, 
or  a  house,  would  remain  untouched,  while  to  the  east  or  west  everything  would  be 
swept  dean.  In  some  places  an  upward  and  downward  curve  could  be  detected  in  its 
course;  here  a  mass  of  trees  were  leveled  to  the  ground,  and  there  a  cluster  with  only 
their  tops  broken  off.  Reports  from  Bulloch  County  show  the  tornado  to  have  passed 
over  a  portion  of  that  ooxmty,  sweeping  nearly  everything  in  its  path.  At  Sandersville, 
Ga.,  on  the  27th,  a  tornado  passed  over  the  county  about  11  a.  m. ,  causing  much  destrue- 
tion.  A  number  of  persons  were  seriously  injured  by  the  blowing  down  of  houses.  A 
school-house,  at  Whldden  settlement,  was  blown  down,  the  teadierand  several  children 
were  ii\jured.  With  the  exception  of  the  destruction  of  some  fencing  and  shade  trees, 
Sandersville  escaped.  At  Raynesborough,  Gra.,  27th,  a  destructive  wind  swept  over  the 
county,  four  or  five  miles  northeast  of  this  place.  Within  the  path  of  this  storm  a 
house  was  blown  to  pieces,  killing  one  child.  No  other  personal  ii\jury  is  reported, 
although  houses  are  said  to  have  been  destroyed  on  every  plantation  within  its  course. 
All  the  public  roads  are  seriously  obstructed  by  fallen  trees.  Macon,  Ga.,  27th,  a 
tornado  did  considerable  damage  to  property  near  here,  and  along  the  railroad  as  far  as 
Sandersville,  dwellings,  bams,  gin-houses,  cabins,  and  trees  were  destroyed.  No  fatal 
accidents  are  reported.  The  tornado  was  very  violent  and  its  track  was  about  a  thousand 
yards  wide;  it  moved  firom  west  to  east. 

VEBIFICATIONS. 

IndicaHons. — ^The  detailed  comparison  of  the  tri-dally  indications  for  Mardi,  1882, 
with  the  tdegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general 
average  percentage  of  verifications  to  be  86.66  per  cent.  The  percentages  for  the  four 
elements  are:  Weather,  81.91;  Direction  of  the  Wind,  83.33;  Temperature,  90.46; 
Barometer,  90.86  per  cent.  By  geographical  districts  they  are;  For  New  England, 
86.56;  Middle  Atlantic  States,  89.89;  South  Atlantic  States,  86.36:  East  Gulf  States, 
83.77;  West  Gulf  States,  81.92;  Lower  Lake  region,  89.06;  Upper  Lake  region,  88.59; 
Tennessee  and  the  Ohio  Valley,  91.36;  Upper  Mississippi  Valley,  86.43;  Lower  Mis- 
souri Valley,  80.48;  Northern  Pacific  Coast  region,  81.94;  Middle  Pacific  Coast  region, 
93.14;  Southern  Pacific  Coast  region,  93.14. 

There  were  88  omissions  to  predict  (31  being  due  to  the  absence  of  reports  from  the 
Pacific  coast)  out  of  3,813,  or  2.30  per  cent  Of  the  3,725  predictions  that  have  been 
made,  143,  or  3.84  per  cent.,  are  considered  to  have  entlroly  failed;  148,  or  3.98  per 
cent.,  were  one-fourth  verified;  395,  or  10.60  per  cent.,  were  one-half  verified;  207,  or 
5.56  i>er  cent.,  were  three-fourths  verified;  2,832,  or  76.02  per  cent.,  were  flQly  justified, 
so  &r  as  can  be  ascertained  by  the  tri-dally  reports. 

Cautumary  signals, — One  hundred  and  seventy-four  cautiomuy  signals  were  displayed 
during  the  month  of  Maroh,  of  which  162,  or  93  per  cent,  were  justified  by  winds  of 
twenty-five  miles  per  hour,  at^  or  within,  100  miles  of  the  station.  Sixty-four  off-shore 
signals  were  displayed,  of  which  55,  or  86  per  cent.,  were  fully  justified;  58,  or  90  per 
cent,  were  justified  as  to  direction;  and  61,  or  95  per  cent,  were  justified  as  to  velodty. 
Two  hundred  and  thirty-eight  signals  of  all  kinds  were  displayed,  of  which  217,  or  92 
per  cent,  were  justified.  Twenty-five  cautionary  signals  were  changed  to  off-shore 
BignalH.  The  above  does  not  include  signals  ordered  at  sixty-nine  display  stations, 
where  the  velocity  is  estimated  only.    Twenty-nine  signals  were  reported  late. 

NAVIGATION. 

8iage  of  water  in  rivers, — In  the  table  on  the  right-hand  of  Chart  III  are  given  the 
high^  and  lowest  stages  of  water,  as  observed  at  Signal  Service  stations,  during  the 
montli  of  March.    At  stations  on  the  Mississippi  it  will  be  seen  that  the  water  remains 
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above  the  danger-line  at  Cairo  and  YickBbnrghi  and  is  only  fonr  inches  below  the  dan- 
ger-line at  Memphis.  The  r^uiings  of  the  Inghest  water  dnring  the  month  at  stations 
on  the  Lower  Mississippi  were  as  follows:  Ca&o,  51  feet;  on  the  1st,  or  11  feet  above 
the  danger-line.  Memphis,  36  feet,  on  the  6th,  7th,  9th.  Yicksbnrgh,  46  feet  9  inches 
on  20th,  or  8  feet  9  inches  above  the  danger-b'ne.  The  highest  at  New  Orleans  oo- 
cnrred  on  the  27th,  when  it  was  bnt  5  inches  below  the  high-water  mark  of  1874.  The 
Red  River' was  highest  at  Shreveport  on  the  10th,  11th,  12th,  when  it  was  31  feet  1  inch, 
or  1  foot  above  the  danger  line;  it  was  the  lowest  on  the  31st.  The  Ohio  River  rose 
dnring  the  latter  part  of  the  month,  bat  did  not  reach  the  danger-line;  it  was  highest 
at  Cincinnati  on  the  25th,  at  Louisville  on  the  26th,  at  Pittsburgh  on  the  22d.  The 
Cumberland  was  highest  at  Nashville  on  the  11th  and  13th,  when  it  was  3  feet  9  tnches 
above  the  danger-line.  The  Upper  Mississippi  rose  slowly  during  the  month,  between 
La  Crosse  and  Saint  Louis,  and  was  highest  at  Keokuk  and  Davenport  on  the  31st. 

lee  in  rivers  and  harbors. — Hudson  River:  Albany,  1st,  ice  broke  up  in  river;  3d,  river 
free  of  ice.  First  steamer  of  season  left  this  city  for  New  Baltimore,  to-day;  5th,  river 
ftee  of  ice  from  Troy  to  New  York;  navigation  practically  open  for  this  season;  10th, 
first  arrival  by  river  from  New  York.  New  York  City,  9th,  navigation  opened;  first 
steamer  from  Troy  arrived  to-day.  Mohawk  River:  Albany,  Ist,  ice  broke  up  in  river 
and  passed  this  city  this  evening.  ConnecHeut  River:  Springfield,  Mass.,  2d,  floating  ice 
in  river.  3d,  river  clear  of  ice.  Oenesee  River:  Rochester,  28th,  first  boat  of  season  ar- 
rived to-day.  Detroit  River:  petroit,  2d,  ice  along  shore  in  river;  13th,  steamer  City 
of  Detroit  left  for  Cleveland;  first  departure  of  season.  Lake  Erie:  Buffiilo,  26th,  the 
propeller  New  York,  arrived  from  Cleveland;  the  earliest  arrival  for  many  years. 
Saifd  Lawre/nee  River:  Cape  Vincent,  N.  Y.,  3d,  ice  breaking  up  and  going  out  of  river 
and  lake  at  this  place.  Lake  Superior:  Marquette,  3d,  ice  moved  out  of  harbor;  4th,  ioe 
moved  back  into  harbor;  Duluth,  Minn.,  1st,  all  ioe  went  out  into  the  lake  during  the 
night;  4th,  ice  driven  back  during  the  evening;  5th,  lake  filled  with  ice;  10th,  ioe 
moved  out  about  one-fourth  mile;  18th,  ice  mov^  out  about  one-half  mile;  navigation 
resumed;  tugs  with  freight  and  passengers  left  for  northern  ports;  20th,  ice  driven  back 
again,  damaging  the  old  breakwater.  Lake  3Gehigan:  Milwaukee,  8th^  navigation  piao- 
tically  open.  Northport,  31st,  no  ice  to  be  seen  in  lake;  navigation  fairly  open.  itf«n- 
totooe  River:  Manitowoc,  Wis.,  4th,  ioe  broke  in  river;  7th,  river  frozen;  15th,  river 
open.  Lake  Huron:  Alpena,  2d,  ice  broken  in  bay  and  river;  navigation  open.  Pott 
Huron,  23d,  steamer  Flora  left  city  this  a.  m.  for  northern  ports;  the  earliest  depiartnie 
for  years.  Yellowstone  River:  Fort  Buford,  Dak.,  29th,  ioe  broke  in  river  at  10  p.  m. 
Fort  Keogh,  Mont. ,  28th,  river  open.  Tony's  Landing,  25th,  river  open ;  26th,  ioe  goiged 
in  shallow  places.  Foley,  Mont.,  28th,  ioe  broke  in  river  during  ni^t.  Iron  Butte, 
29th,  ice  broke  in  Upper  Yellowstone  to-day,  sweeping  out  about  100  feet  of  Northern 
Pacific  dike.  Mississippi  River:  Burlington,  4th,  navigation  opened;  first  boat  of  sea- 
son passed  city  at  5.45  p.  m. ;  11th,  first  passenger  steamer  from  Saint  Louis  touched 
this  city  on  her  upward  trip  to  La  Crosse.  Keokuk,  6th,  navigation  open;  first  raft  of 
season  passed  to-day;  18th,  first  northward  bound  steamer  paffied  to-day.  La  Crosse, 
3d,  river  opened;  4th,  navigation  resumed;  steamer  arrived  from  Fountain  City;  feny- 
boats  making  regular  trips.  Saint  Paul,  9th,  ice  broken  in  places;  23d,  ice  breaking  up 
in  river  and  moving  dovrn  stream;  24th,  ice  gorge  in  river;  26th,  ice  gorge  at  6>.30  p.  m. ; 
27th,  29th,  river  fVill  of  fioating  ioe.  Missouri  River:  Yankton,  4th,  ice  broke  in  river; 
8th,  river  frozen;  17th,  ice  broke  in  river.  Leavenworth,  9th  to  12th,  slush  ice  in 
river;  13th,  river  clear  of  ice;  26th,  steamer  Red  Cloud  finom  Saint  Louis  to  Fort  Ben- 
ton passed  to-day.  Tongue  River:  Fort  Keogh,  Mont.,  25th,  ice  broke  in  river.  Powder 
River:  Foley,  Mont.,  24th,  ice  broke  in  river  at  8  a.  m.  Cobossee  River:  Gardiner, 
Me.,  28th,  a.  m.,  ice  started  ^m  mouth  of  river  above  the  bridge.  29th,  river  dear  of 
ice  to  cove  1}  miles  below  the  bridge. 

Floods. — The  excessive  rainfiUl  in  the  central  Mississippi  and  Ohio  Valleys  and  in 
Tennessee,  during  the  month,  has  caused  a  continuation  of  the  damaging  fioods,  espe- 
ci^y  in  the  Mississippi  Valley  south  of  Cairo.  At  this  station  the  water  was  51  feet  on 
the  gauge  on  March  1st.  This  is  11  feet  above  the  danger  line.  The  observer  at  that 
station  reports  that  the  Mississippi  and  Ohio  remained  above  the  level  in  places  until 
March  2d.  After  that  they  began  to  recede  from  the  top  of  the  city's  embankments. 
An  overflow  was  prevented  only  by  the  construction  of  a  bulkhead  on  tlie  top  of  the 
levee,  and  extending  it  around  the  dty.  This  bulkhead  was  constructed  by  driving 
short  stakes  into  the  earth  at  intervals  of  6  feet,  and  nailing  planks  to  the  upri^ts. 
Against  this  an  embankment  of  earth  was  thrown  on  the  side  from  the  river.  The 
sipe-water  referred  to  in  February  report  continued  to  rise  until  the  22d,  when  it 
reached  its  maximum,  the  highest  ever  known,  almost  the  whole  city  being  under 
water.  On  the  27th  of  March  the  water  had  fidlen  to  41  feet  and  1  inch  on  tlie  cpifle, 
and  was  low  enough  to  permit  of  the  opening  of  the  sewers.  The  dam^  done  in  we 
Mandated  region  is  much  greater  than  was  at  flrst  estimated.    All  nulroads  leading 
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ftom  the  city  were  under  water;  passengers  leaying  the  city  were  compelled  to  take  pas- 
sage in  hoats  in  order  to  reach  the  trains.  Abont  four  thousand  sufferers  in  Alexandria 
and  Pulaski  Counties  have  received  rations  issued  by  the  Government.  The  observer  at 
Memphis  reports,  on  the  6th,  the  river  is  36  feet  above  low  water  of  1872,  which  is  the 
highest  on  record;  7th  and  9th,  river  36  feet;  10th,  river  &lling  slowly.  Re|)orts  indi- 
cate that  the  present  flood  in  the  Lower  Mississippi  is  more  extensive  and  destructive 
than  the  floods  of  1862,  '67,  and  '74.  The  river  ranges  from  10  to  20  miles  in  width 
from  Cairo  southward  to  New  Orleans;  but  the  region  of  greatest  damage  lies  between 
Yicksbuigh  and  Memphis.  The  observer  at  Yicksburgh  reports:  12th,  river  rising; 
levee  on  Louisiana  side  of  river  opposite  station  and  protecting  Delta,  La.,  is  in  immi- 
nent danger  of  being  broken;  13th,  river  rising;  much  distress  reported  from  Yazoo  and 
Sunflower  Yidleys  above  station;  entire  country  overflowed;  14th,  river  very  high; 
lower  Levee  street  under  water;  refugees  from  overflowed  districts  arriving  in  city ; 
16th,  river  still  rising;  levee  on  opposite  side  of  river  gone;  break  150  yards  wide;  a  few 
houses  were  swept  away.  The  river  reached  its  maximum  height,  48  feet  9  Inches,  on 
the  20th;  2l8t,  river  fiiJling.  Reports  from  White  River,  Clarendon,  Ark.,  state  that 
the  back  water  from  the  Mississippi  extends  to  a  distance  of  a  hundred  and  thirty-flve 
miles,  and  that  the  entire  country  intervening  is  tmder  water.  The  river  is  2  feet  higher 
than  was  ever  known  before.  The  river  reached  its  highest  point  at  New  Orleans  on 
the  27tii,  when  it  was  5  inches  below  the  high-water  mark  of  1874. 

The  overflow  in  Concordia  Parish  extends  from  the  Black  to  the  Mississippi  River,  a 
distance  of  35  miles;  in  Tensas  Parish,  from  Tensas  River  and  Bayou  Macon  to  the 
Mississippi  River,  a  distance  of  30  miles;  in  Franklin  Parish,  from  Tensas  west  to  the 
Ouachita  River,  a  distance  of  10  miles;  in  Madison  Parish  from  Bayou  Macon  to  the 
Mississippi  River,  a  distance  of  35  miles;  in  East  Carroll  Parish  from  Bayou  Macon  to 
the  Mississippi  River,  10  miles.  The  flood  extends  to  the  Ouachita  River,  a  distance  of 
15  miles.  The  Tensas  River,  since  Saturday,  has  risen  5  feet,  and  is  still  rising  at  the 
rate  of  11  inches  in  twenty-four  hours.  Along  the  Tensas  and  Bayou  Macon  the  water 
is  3  feet  higher  than  in  1875,  and  the  unprecedented  flow  is  accounted  for  by  the  breaks 
in  the  levees  at  Milliken's  Bend  and  Goodrich  Landing.  Natchez,  Miss.,  24th,  reports 
from  the  Tensas  River  and  its  tributaries  are  more  distressing  every  day.  The  water  is 
two  and  a  half  feet  higher  than  in  1874,  and  is  rising  at  the  rate  of  five  inches  in  twenty- 
four  hours.  Reports  from  Yazoo  City,  15th,  state  that  the  water  rose  in  the  river  six 
and  a  half  inches  in  the  past  twenty-four  hours,  while  the  back  water  is  rising  more 
rapidly.  The  current  of  the  Yazoo  is  running  up  stream  to  Satartia,  twenty-four  miles 
below  here.  Greenwood,  200  miles  above  here,  is  covered  with  water,  and  the  last  boat 
brought  the  news  that  the  citizens,  white  and  black,  were  taking  refuge  on  the  second 
floor  of  the  court-house.  Greenwood  was  not  covered  by  the  overflow  of  1867.  Reports 
from  Fort  Adams,  Miss.,  15th,  state  that  there  has  been  for  several  weeks  a  continued 
rise  of  the  river  at  this  point,  of  from  three  to  four  inches  every  twenty-four  hours,  up 
to  Sunday,  the  12th  instant,  when  it  reached  the  high-water  mark  of  1874.  Since  then 
the  rise  has  been  partially  checked,  being  only  one  inch  in  the  last  twenty-four  hours. 
The  river  is  now  about  four  inches  above  the  high  water-mark  of  1874.  The  prospects 
for  crops  in  the  hills  are  not  as  promising  as  they  might  be.  Work  is  very  backward, 
owing  to  the  continued  rains.  Farmers  have  had  but  very  little  good  weather  to  pre- 
pare for  planting,  and  the  general  outlook  is  rather  gloomy.  A  dispatch  from  Yazoo 
City  on  the  18th  makes  the  startling  announcement  that  the  water  at  that  point  is 
higher  now  than  in  1867.  Following  the  course  of  the  river  the  distance  frx>m  Yicks- 
burgh to  Cold  water  is  about  four  hundred  and  fifty  miles.  The  entire  country  con- 
tiguous is  swamp  lands.  In  width  it  is  probably  sixty  miles,  and  this  is  known  as  the 
Yazoo  Delta,  which  is  bounded  on  the  east  by  the  hills  and  on  the  west  by  the  Missis- 
sippi River.  The  lowlands  are  entirely  submerged,  with  the  exception  of  a  few  knolls 
or  Indian  mounds  at  long  intervals.  On  wMch  the  stock  and  {>eoplc  are  gathered  where 
they  are  accessible.  • 

The  rains,  together  with  the  unusuiil  volume  of  water  from  the  Mississippi  River 
flowing  through  the  breaks  into  the  tributary  streams,  the  principal  of  whic^  are  the 
Coldwater,  Tallahatchie,  Yazoo,  Sunflower,  Big  and  Little  Deer  Creeks,  and  many  others 
of  less  note,  have  caused  them  to  be  swollen  beyond  precedent.  In  the  mean  time  the 
people  are  totally  unprepared  to  protect  themselves  or  property;  hence  the  losses  are 
simply  beyond  estimate.  Loss  of  life  has  not  been  large,  but  the  loss  of  cattle  and 
stock  and  provisions,  agricultural  implements  x>crtaining  to  culture  of  cotton,  has  been 
great  beyond  comparison.  Reports  ft^m  Helena,  Ark. ,  on  the  18th,  state  that  the  destitu- 
tion now  prevailing  in  the  sunken  lands  of  the  upper  Saint  Francis  was  never  equaled. 
The  Tyronga,  a  small  river  running  out  of  the  Saint  Francis,  with  Little  River  and 
other  points,  are  thickly  settled  with  whites,  who  are  on  raits,  scaffolds,  and  logs. 
Families  are  huddled  together  like  luiimals,  praying  for  food.  For  a  distance  of  three 
hundred  miles  no  land  &  to  be  seen.    The  river  continues  &lling  at  Helena,  but  the 


284  BEPOBT   OF  THE   CHIEF   8IGNAL-0FFICEB. 

overflow  in  the  dty  remains  about  the  same.  Oaptain  Gordon  Weheter,  of  Indian  Bay, 
Ark.,  one  hundred  miles  up  White  River,  axrived  at  Memphis  on  the  7th,  and  reports 
as  follows:  The  water  there  is  36  inches  higher  than  ever  before;  this  is  attributed  to  the 
backwater  from  Helena,  a  large  volume  of  which  rushes  across  the  low  oountrj  and 
assists  in  filling  the  whole  intervening  swamps.  Indian  Bay  is  deserted  by  all  except  one 
&mily,  who  are  encamped  on  Indian  mounds,  others  having  sought  quarters  on  the  blufb 
of  Sfllnt  Charles  or  a^aoent  hUls.  More  than  half  of  the  stock  belonging  to  the  peo- 
ple of  Monroe  County  has  been  lost^  and  ikom  five  to  six  hundred  residents  are  destitute 
and  need  immediate  assistance.  Several  fields  of  recently  planted  com  axe  covered  with 
firom  nine  to  twelve  feet  of  water.  Reports  received  fivnn  Lake  Providence,  La.,  525tfaf 
state  that  the  break  in  the  levee  at  Alnlia,  below  Lake  Providence,  widens;  there  axe 
three  breaks  between  Alsalia  and  Goodrich's  Tending,  and  four  between  Goodrich'sand 
the  Raleigh  Place.  The  breaks  are  from  100  to  800  yards  wide,  and  increasing.  The 
country  from  Melbourne  down  is  all  under  water  to  depths  firran  six  to  eig^t  feet;  it  ex* 
tends  back  for  miles.  There  has  been  an  immense  loss  of  stock  and  household  goods. 
No  attention  was  paid  to  saving  property  when  the  break  occurred,  as  it  was  a  matter  of 
life  and  death.  It  required  every  effort  to  save  human  life.  The  whole  day  is  being 
spent  in  rescuing  people.  Many  are  in  danger  for  want  of  boats  to  rescue  them.  Sev- 
eral children  and  men  were  drowned.  The  loss  of  life  and  property  cannot  be  ascer- 
tained. Helena,  Ark.,  25th,  river  fell  two  inches  to-day  and  &e  ove^ow  in  the  fAty  is 
about  the  same.  Lieutenants  Satterlee  and  Richards,  detailed  by  the  Secretary  of  War 
to  examine  into  the  condition  of  aflaixs  here,  report  much  destruction  below  and  in  the 
interior.  The  Ohio  River  reached  its  highest  point  at  Cincinnati  on  25th,  when  it  was 
three  feet  below  the  danger-Hue  or  forfyHwven  feet  on  the  gauge.  The  observer  at  Cin- 
cinnati, on  the  20th,  reports  very  heavy  rains,  causing  rivers  and  streams  to  rise  sud- 
denly. Several  coal  barges  broke  from  their  moorings  and  a  number  of  small  InidgOB 
were  carried  away.  The  Cumberland  River,  at  Nashville,  was  45  feet  9  inches  on  the 
gau^  fiom  the  1 1th  to  13th,  or  3  feet  9  inches  above  the  danger-line.  The  observer  at  that 
station  reports  on  the  6th,  river  rose  14  feet  4  inches  in  twenty-four  hours;  9th,  river 
rose  6  feet  4  inches  in  twenty-four  hours,  and  is  7  indies  above  the  danger-line;  no  dam- 
age reported;  10th,  river  3  feet  5  inches  above  the  danger  line.  The  river  oontinned  at 
this  point  above  the  danger-line  until  after  the  15th.  The  heavy  rains  in  norUieni  Ala> 
bama,  between  the  6th  and  10th,  caused  the  Tennessee  to  overflow  its  banks  near  Ch^ 
tanoQga,  resulting  in  considerable  damage  to  railroad  embankments.  The  Red  River,  at 
Shreveport,  was  highest  on  the  10th,  11th,  and  12th,  where  it  was  31  feet  1  inch  on  the 
gauge,  or  one  foot  rour  inches  above  the  danger  line. 

Eigh  tides.— Boston,  19th;  New  Shoreham,  B.  I.,  18th;  Delaware  Breakwater,  19th; 
Littie  £;gg  Harbor,  N.  J.,  17th,  18th;  Flushing,  N.  T.,  leth. 

TBMPEBATUBB  OF  WATEB. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Si^al  Service  statioDS 
with  the  average  depth  at  which  the  observations  were  taken,  is  given  in  the  table  on 
the  right  hand  of  Chart  II.  Observations  on  temperature  of  water  were  not  taken  on 
the  following  dates  and  at  the  following  stations  on  account  of  ice  in  harbors :  Mffl  wankee, 
1st  to  6th;  Detroit,  2d;  Duluth,  5th  to  Slst;  Alpena,  1st;  Marquette,  Ist,  2d,  4th  to  3l8t; 
Escanaba,  frozen  throughout  the  month;  Burlington,  Yt.,  lake  fh^en  throughout  the 
month.  It  will  be  seen  that  the  mean  of  the  maximnm  and  minimum  temperatures  of 
water  correspond  very  nearly  with  the  temperature  of  the  air  at  the  stations,  as  indi- 
cated by  the  isothermal  lines  on  Chart  II. 

ATMOBFHEBIC  EL^OTBIGITY. 

Auroraa. — ^The  most  widely  observed  display  occurred  on  the  19th.  This  remarkable 
display  was  observed  by  stations  along  the  noithem  boundary  of  the  United  States,  tnm 
Eastport  to  Oregon,  and  was  reported  by  the  various  stations  as  follows:  Eastport,  Me., 
10.30  p.  m.  to  midnight,  fiunt  Ught  in  northern  sky,  extending  from  northwest  to  north- 
east^ and  to  an  altitude  of  20^;  Gardiner,  Me.,  10.30  p.  m.  to  3.45  a.  m.  of  20th,  very 
bris^t,  with  beams  moving  rapidly  ftom  east  to  west;  Burlington,  Yt.,  10  to  11. 45 p.  m., 
very  brilliant  with  dark  segement  low  down  upon  the  horizon,  bri|^t  arch,  streamers 
shooting  up  to  a  height  of  from  20®  to  45°,  and  of  greenish  color;  Boston,  9.30  p.  m*  to  4 
a.  m. ,  of  20th,  faint  auroral  band  along  the  horizon,  extending  GO®  azimuth.  At  2  a.  m. 
it  became  very  brilliant,  with  streamers  shooting  up  to  an  altitude  of  30®.  and  movJQg 
slowly  along  the  horizon  from  west  to  east;  Spri^;fleld,  11.18  p.  m.,  very  mint,  consist- 
ing of  a  slight  glow  and  a  few  fliint  ravs  attaining  an  altitude  of  10®.  At  2  a.  m.  it  was 
somewhat  brighter,  with  an  occasional  fiunt  ray;  Albany,  20th,  12.10  a.  m.,  pale  yellow 
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aaroral  li^t  in  northern  sky;  streamen  observed  at  12.25  and  2. 10  a.  m. ;  the  sky,  bor- 
dering the  npper  limit,  was  intensely  dark;  no  dark  segment  beneath ;  still  visible  at  3.45 
0.  m.  Harvard  College,  Cambridge,  Mass.,  first  noticed  at  9.15  p.  m.  as  a  low,  faint 
arch,  streamers  appeared  soon  after  and  were  still  visible  at  11  p.  m.  Point  Jndith,  B.  I. , 
8  a.  m.  to  midnight,  faint  anroial  light  in  northern  sky.  Fall  River,  Mass.,  10  p.  m., 
aurora  mainly  in  the  northwest  with  a  few  streameis  about  30^  in  length.  Rowe,  Mass., 
10. 30  p.  m. ;  North  Yolney,  N.  Y. ,  9. 15  p.  m« ,  fiiint  auroral  lig^t  in  northern  sky.  Ithaca, 
N.  Y.,  first  observed  at  9  p.  m.  as  a  broad  arch  of  light  on  northern  horizon;  at  10  p.  m., 
beams  extended  upward  to  a  height  of  20°  and  soon  diswpeared;  very  faint  at  11  p.  m. 
Newport,  Yt. ,  during  evening.  Palermo,  N.  Y. ,  veiy  bright  during  evening.  Rochester, 
X.  Y,  first  observed  at  9.30  p.  m. :  maximum  brilliancy  at  11.45  p.  m. ;  arch  of  pale  yel- 
low 20°  in  height  with  an  unusually  low  dark  se^poient;  disappeared  at  daybretycon  the 
morning  of  20th.  Madison  Barracks,  N.  Y.,  dunng  evening.  Oswe^,  19th,  9.45  p.  m. 
to  2  a.  m.  of  20th,  consisting  of  dark  segmentsurmounted  by  a  diffuse  bght  extending  half 
way  to  the  zenith ;  very  bridbt  at  1  a.  m. ,  in  northeast  with  beams  extending  upward  to  an 
altitude  of  80°.  Alpena,  Mich.,  9. 15  to  11.35  p.  m. ,  consisting  of  a  diffused  fight  with  a 
few  small  streamers.  Marquette,  Mich.,  8.20  p.  m.,  aurora  of  pale  yellow  color,  with 
beams  having  a  quick  lateral  motion  reaching  an  altitude  of  45°;  disappeared  at  10  p.  m. 
Northport,  Mich..  8  to  10.30  p.  m.,  extending  from  northwest  to  northeast  with  an  arch 
about  30°  in  height  and  bri^t  beams  40°  in  height.  Fort  Brady,  Mich.,  8  p.  m.,  fine 
auroral  display.  Northfield,  Minn. ,  tcom  dark  until  7.30  p.  m.  Terry's  Landing,  Mont. , 
during  evening.  Umatilla,  Or^.,  8.55  to  10  p.  m.,  presented  a  very  bright  and  lumi- 
nous appearance,  but  was  partially  obscured  by  clouds.  Dayton,  Waeli. ,  from  9. 10  to  9. 35 
p.  m.^  when  diq>lay  was  obscured  by  clouds;  it  consisted  of  a  pale  white  light.  The 
next  m  importance  was  the  display  of  the  8th,  which  was  reported  by  numerous  stations 
from  Eastport,  Me.,  westward  to  Bismarck,  Dak.,  and  southward  to  Fort  Myer,  Ya.  At 
many  of  the  stations  reporting,  the  displays  were  very  brilliant  and  in  some  instances 
continued  from  early  evening  until  the  morning  of  the  9th.  Displays  of  less  importance 
occurred  on  the  10th,  14th,  15th,  18th,  and  20th.  At  Burlington,  Yt.,  a  faint  aurora  was 
observed  from  10  to  11.45  p.  m.  of  the  4th;  at  Manitowoc,  Wis.,  fix>m8  to  8.30  p.  m.  aurora 
with  beams  in  northwestern  sky;  and  at  Ruggles,  Ohio,  on  the  30th. 

Atma^heric  dedrieUy  inteffering  wUh  tdegraphio  communication, — Castroville,  Tex.,  6th, 
7.32  p.  m.,  a  flash  of  Ughtnlng  damaged  the  lightning  arrester  by  burning  the  points. 
The  report  of  thunder,  which  was  very  heavy,  was  preceded  by  a  sound  resembling 
the  discharge  of  a  iMstol.  Bismacck,  Dak.,  19th.  "Raspid  City^  Dak.,  4th,  atmosphere  so 
charged  with  electricity  as  to  necessitate  the  cutting  out  of  instruments.  Fort  SuUy, 
Dak.,  5th.  Deadwood,  Dak.,  4th,  a  severe  electric  storm  raged  among  the  hills  and  no 
the  pUuns.  At  times  an  electric  charge  would  enter  the  office  and  appear  as  large  lumi- 
nous balls  on  the  switch-board  binding-screws.  About  4. 30  p.  m. ,  while  the  line  was  un- 
interrupted and  working  well,  a  peculiar  hissing  noise  was  audible  for  a  few  seconds,  fol- 
lowed immediately  by  a  loud  crash,  when  the  entire  switch-board  was  enveloped  in 
flames.  No  damage  was  done  to  the  instrument,  but  the  insulation  in  the  *^  cut-ouf 
was  consumed;  5th,  the  electric  charges  entered  the  office  several  times  during  the  day, 
exhibiting  the  same  peculiarities  as  on  the  4th.  Jacksborough,  Tex.,  25th.  Stockton, 
Tex.,  15th,  16th,  24th.  Fort  QuitnuuLTex.,  24th,  25th,  during  thunder-storms,  com- 
pelled to  cut  out  instruments.  Dayton,  Wash. ,  16th,  5  p.  m. ,  during  rain-storm,  the  tele- 
graph wires  were  so  powerftilly  charged  with  electricity  fix>m  a  passing  doud  that  the 
line  could  be  worked  between  Dayton  and  Pomeroy  without  the  aid  of  a  battery.  Uma- 
tilla, Ore^.,  28th,  air  so  charged  with  electricity  that  a  shock  could  be  felt  by  touching 
the  stone  pipe  on  telegraph  wire.    Fort  Yates,  Dak.,  4th,  electric  storm. 

Thunder^8torm8, — ^There  were  reported  in  the  various  ^tricts  on  the  following  dates: 
Middie  AOanHe  SUOes:  12th,  15th,  18th,  20th,  27th.  South  Atlantic  States:  Ist,  6th,  10th, 
12th,  15th,  16th,  27th,  28th.  Flonda  Penmgula:  1st.  East  Gulf  States:  6th  to  9th,  12th, 
15th,  16th,  18th,  2l8t,  26th,  27th.  West  Gulf  Slates:  4th,  5th,  8th,  12th,  15th  to  20th, 
26th,  27th,  29th,  31st.  Bio  Grande  VaOeg:  6th,  7th,  20th.  Ohio  Valley  and  Tennessee: 
3d  to  6th,  9th,  11th,  14th  to  2l8t,  23d,  25th  to  29th.  Lovocr  Lake  region:  15th,  18tJi,  27th, 
29th,  30th.  Upper  Lake  region:  4th,  5th,  7th,  17th,  18th,  20th,  25th,  26th,  29th.  Upper 
Misoissippi  Valley:  3d,  4th,  5th,  9th,  11th,  12th,  14th,  16th  to  25th,  26th,  27th.  Missown 
Valley:  3d,  4th,  5th,  7th,  8th,  9th,  11th  to  15th,  17t«h  to  20th,  24th  to  27th,  31st.  Middle 
Slope:  23d,  25th,  26th,  27th.  Southern  Slope:  5th  to  8th,  15th,  16th,  18th,  19th,  20th, 
24tii,  25th.  Southern  Plateau:  24th,  25th.  Middle  Pacific  Coast  region:  15th,  16th.  They 
were  also  reported  from  the  following  stations,  not  included  in  the  above  districts:  Stout 
Yincent,  Mmn.,  17th;  Fort  Sisseton,  Dak.,  4th;  Deadwood,  Dak.,  4th,  5th;  Dayton, 
Wash.,  Ist;  San  Buenaventura.  Cal.,  13th. 

During  thunder-storms  the  followinf^  instonces  of  damage  by  lightning  occurred:  Spring- 
field, 111.,  27th,  cow  killed  by  lightmng.  San  Francisco.,  Cal.,  15th,  as  the  pilot-boat 
Lady  Mine  was  proceeding  to  sea,  and  had  reached  the  bar,  she  was  struck  by  lightning, 
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and  her  maintop-inast  and  maimnurtrheiid,  were  shivered.  This  is  the  fiist  case  on 
record  of  damage  by  lightning  to  a  TeaMl  in  or  near  this  port.  CharlesUmf  111.,  ITth,  a 
luckory  tree  was  stmck  and  shattered.  At  the  fair  grounds,  one  mile  west  of  Court 
House,  a  two-year  old  child  was  knocked  insensible.  Cresco,  Iowa,  17th,  bam  struek 
by  lightning,  killing  two  horses  and  one  cow. 

OFTIOAL  PHXirOMlEKA. 

Solar  halo8, — Solar  haloe  hare  been  obsenred  in  the  Taiioos  distrids  on  the  following 
dates:  New  England,  2d,  5th,  9th,  11th,  15th,  18th,  2()th,  26th,  28th,  29th;  Middle  At- 
lantic States,  .5th,  6th,  7th,  8th,  12th,  15th,  18th,  29th,  3l8t;  South  Atlantic  States,  9th, 
10th,  11th,  17th,  26th;  Florida  Peninsuhk,  25th,  29th;  East  Gulf  States,  3d,  17th,  19th, 
22d,  24th,  25th;  West  Gulf  States,  4th,  11th,  24th;  Ohio  Valley  and  Tennessee,  2d,  3d, 
4th,  6th,  7th,  8th,  11th  to  14th,  17th,  18th,  19th,  23d,  24th,  26th,  27th  to  31st;  Lower 
Lake  region,  5th,  7th,  8th,  9th,  11th,  14th,  15th,  17th,  20th,  25th,  29tb,  31st;  Upper 
Lake  region,  1st,  4th,  11th,  14th,  19th,  28th,  29th;  Upper  Mississippi  Valley,  1st,  2d,  4th 
to  7th,  10th,  11th,  12th,  14th,  18th,  19th,  20th,  23d,  24th,  25th,  27th,  28th,  29th,  30th; 
Missouri  Valley,  Ist,  5th  to  9th,  11th,  13th,  20th,  23d,  24th,  29th;  Middle  Slope,  4th, 
6th,  14th,  15th,  16th,  20th,  27th,  28th,  29th;  Northern  Plateau,  12th,  17th,  20th,  22d, 
23d,  25th,  29th ;  Middle  Plateau,  10th,  22d,  24th,  28th;  Middle  Pacific  Coast  region,  6th, 
12th,  22d  to  26th,  28th;  South  Pacific  Coast  region,  10th,  16th,  18th,  28th.  They  wece 
also  reported  from  the  following  stations,  not  included  in  the  districts  named  above: 
Saint  Vincent,  Minn.,  30th;  Helena,  Mont.,  27th,  28th;  Florence  and  Tucson,  Ariz.,  10th; 
Albany,  Greg.,  12th,  20th,  2l8t,  23d.  Clinton,  Iowa,  2d,  3  p.  m.,  an  unusually  con- 
spicuous and  brilliant  halo  of  22°  radius  was  observed.  Outside  of  this  there  was  a  part 
df  a  halo  of  much  laiger  radius,  while  the  parhelic  circle  extended  parallel  with  the 
horizon,  completely  around  the  heavens.    Fine  parhelia  were  visible. 

Lunar  halos. — Have  been  observed  in  the  various  districts  on  the  following  dates:  New 
England,  6th,  8th,  9th,  23d,  25th,  29th;  Middle  Atlantic  States,  1st  to  8th,  23d,  25th  to 
28th,  3l8t;  South  Atlantic  States,  1st,  25th,  26th,  27th,  29th;  Florida  Peninsula,  Ists 
25th,  27th,  28th,  3l8t;  East  Gulf  States,  22d,  27th,  28th;  West  Gulf  States,  1st,  4th,  9th, 
15th,  24th,  25th;  Ohio  Valley  and  Tennessee,  1st,  3d,  4th,  6th  to  9th,  11th,  14th,  21st, 
23d,  27th  to  31st;  Lower  Lake  region,  1st  to  5th,  8th,  9th,  25th,  28th,  3lBt;  Upper  Lake 
region,  1st,  2d,  19th,  22d,  23d,  24th,  27th,  28th,  29th,  31st;  Upper  Mississippi  VaU^,  2d, 
3d,  11th,  14th,  20th,  23d,  24th,  25th,  27th,  31st;  Missouri  Valley,  1st,  2d,  3d,  23d  to29tli; 
Northern  Slope,  10th,  22d,  29th,  30th;  Middle  Slope,  10th,  25th,  28th,  29th;  Northern 
Plateau,  1st,  29th;  Middle  Plateau,  1st,  2d,  4th,  8th.  10th,  24th;  Middle  Pacific  Coasl 
region,  3d,  24th,  26th,  28th;  South  Pacific  Coast  re^on,  2d^  3d,  11th.  They  woe  also 
reported  from  the  following  stations  not  included  in  the  districts  named  above:  Eag^e 
Paas,  Tex.,  3d;  Brownsville,  Tex.,  29th;  Moorhead,  Minn.,  31fft;  £1  Paso,  Tex.,  12th; 
Florence,  Ariz.,  11th,  25th;  Roeeburgh,  Oreg.,  6th.  An  exceptionally  brilliant  di^laj 
occurred  at  Northfield,  Minn. ,  on  the  29th.  There  were  two  rings;  one  around  the  moon, 
and  the  other  passing  through  it.  The  circle  around  the  moon  showed  the  prismatic 
colors  very  distinctly;  the  other  was  white. 

Murage. — ^New  Haven,  5th,  a  well-defined  mirage  was  observed  over  Long  Island.  The 
island  seemed  unusually  prominent  and  above  it  appeared  its  inverted  image.  Indian- 
ola,  Tex.,  8th,  28th.     Olivet,  Dak.,  27th.     Northport,  Mich.,  5th,  3  to 4  p.  ra. 

MI80ELLANEOX7S  PHENOMENA. 

Meteors. — Davenport,  12th;  Fort  Benton,  Mont.,  8th;  Florence,  Aiiz.,  24tii;  Yuma, 
Ariz.,  29th;  Vevay,  Ind.,  13th,  31st;  Monticello,  Iowa,  22d;  Holton,  Kans.,  10th;  Wood- 
stock, Md.,  3d,  12th,  14th,  21st,  22d;  Rowe,  Mass.,  19th;  Freehold,  N.  J.,  13th;  Bio  Vista, 
Cal.,  27th. 

Polar  ftatkfo.— Saint  Louis,  30th;  Florence,  Ariz.,  13th;  Riley,  111.,  29th;  New  Ooiy- 
don,  Ind.,  1st,  3d,  12th,  19th,  23d,  29th,  30th;  Yates  Center,  Kans.,  4th,  5tli,  11th; 
Oomish,  Me.,  26th;  Auburn,  N.  H.,  6th,  8th;  Atco,  N.  J.,  29th;  Wytheville,  Va.,  3d, 
11th,  3l8t. 

Earthquakes. — San  Diego,  Gal.,  11th,  about  4  p.  m.,  slight  shock,  ftom  north  to  south, 
of  very  short  duration.  San  Francisco,  16th,  1. 4(S  p.  m. ,  light  shock  felt  in  dty.  Salinas 
City,  Cal. ,  light  shocks  of  earthquakes  felt  twice  during  month.  Poway,  Cal. ,  111^  3.90 
p.  m.,  slight  shock. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  fidr  or  foul  weather  for  the 
succeeding  twenty*  four  hours,  have  been  observed  at  all  Signal  Service  stationa.  Re- 
ports from  185  stations  show  5,690  observations  to  have  been  made,  of  whidi  29  were 
reported  doubtftil;  of  the  remainder,  6,661,  or  85.3  per  cent.,  n^ere  followed  by  the 
expected  weather. 
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jShm  mote. — ^The  foUowiog  record  of  obaervatioxis  has  been  forwarded  hj  BIr.  B.  P. 
Todd,  director  of  the  Lawrence  Observatory.  Amherst,  Mass. : 
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(Approximated.    Faoula  were  seen  at  the  time  of  every  observation. 

The  following  record  of  observations  has  been  forwarded  by  Mr.  A.  G.  Bender,  Sacra- 
mento, Cal.:  2d,  11.30  a.  m.,  one  group,  twenty  spots;  this  might  be  regarded  as  two 
gronps,  but  they  are  close  together;  3d,  11.30  a.  m.,  one  group,  twenty  spots;  two  of  the 
smaller  spots  much  enlarged;  4th,  12  m.,  two  groups,  tlurty  ^ts;  one  new  group,  six 
spots:  first  group  much  changed;  second  group  appeared  near  center  of  upper  section; 
5th,  11.30  a.  m.,  two  groups  twenty  spots;  one  group,  one  spot,  reappeared  by  rotation; 
the  new  group  seen  on  4th,  not  visible;  6th,  1  p.  m.,  two  groups,  twenty  spots;  thefinrtr 
named  group  continues  to  change  in  number  and  form  of  spots;  7th,  1  p.  m.,  five  groups, 
twenty-five  spots,  one  new  group,  two  spots  appeared  near  center  of  upper  section;  8th, 
1  p.  m.,  four  groups,  twelve  spots;  one  new  group,  one  spot;  first  named  group  changed 
to  five  large  and  three  small  spots;  9th,  12  m.,  four  groups,  twelve  spots;  luth,  11.45 
a.  m.,  six  groups,  thirty-five  spots;  two  new  groups,  seven  spots;  one  of  the  earlier 
groapB  fust  showing  two  spots  now  'shows  ten  or  more;  the  new  groups  appeared  one  in 
each  section ;  11th,  1  p.  m.,  seven  groups,  thirty-five  or  forty  spots;  one  group  reapp^ued 
by  rotation;  much  change  in  groups  since  10th;  12th,  six  groups,  thirty  spots;  one  group, 
&ye  spotSj  disappeared  by  rotation;  a  little  cloudy;  14th,  3.15  p.  m.,  five  groups,  twenty- 
five  or  thirty  spots;  cloudy,  but  occasional  views  show  one  group,  one  spot,  to  have  d^ 
appeared  by  rotation;  16th,  11.30  a.  m.,  five  groups,  ten  spots;  one  new  group,  ^hree 
spots;  one  group,  one  spot,  disappeared  by  rotation;  new  group  is  near  one  already  seen; 
17th,  12m.,  three  groups,  fifteen  to  twenty  spots;  one  group,  one  spot,  disappeared  by 
rotation  or  became  connected  by  new  spots  with  another;  18th,  12  m.,  three  groups,  nine 
spots;  much  change  in  appearance  of  two  groups;  19th,  four  groups,  twenty-five  spots; 
one  new  group,  eight  spots,  near  center  of  upper  section,  changing  while  under  observa- 
tion; 20th,  1  p.  m.,  four  groups,  thirty-five  spots;  a  large  cluster  added  to  the  spot  which 
appeared  on  the  11th;  2l8t,  1  p.  n^.,  four  groups,  three  spots;  one  group,  five  spots,  dis- 
appeared by  rotation;  one  group,  one  spot,  reappeared  by  rotation;  the  cluster  men- 
tioned on  20th  has  become  dim,  except  one  spot;  22d,  12.45  p.  m.,  four  groups,  thirty 
spots;  one  new  group,  three  spots;  one  group,  five  spots,  disappeared  by  rotation;  one 
new  spot  near  the  one  that  appeared  on  21st;  new  group  in  left  part  of  lower  section, 
ratJ^er  dim,  cluster  seen  on  20th  still  dim;  day  a  little  cloudy;  23d,  12.30  p.  m.,  six 
groups,  forty  to  fifty  spots;  two  new  groups,  ten  spots  near  center  of  lower  section;  24th, 
1.30  p.  m.,  six  groups,  thirty-five  spots;  some  spots  disappeared;  25th,  1.30  p.  m.,  four 
groups,  twenly-five  spots;  one  group  disappeared  by  rotation;  group  first  seen  on  22dhas 
also  disappeai«d;  26th,  1  p.  m.,  throe  groups,  twenty  spots;  one  group,  five  spots  disap- 
peared by  rotation;  some  of  the  spots  also  disappeared;  27th,  12  m.,  four  groups,  twenfy 
spots;  one  new  group,  two  spots,  appeared  to  the  right  of  center  of  upper  section;  28th 
1.15  p.  m.,  three  groups,  ten  spots;  one  group,  two  spots,  disappeared  by  rotation;  29th, 
12  m.,  three  groups,  three  spots;  one  new  group,  one  spot,  possibly  appeared  by  rotation; 
one  group,  seven  spots,  disappeared  by  rotation;  30th,  1.30  p.  m.^  two  groups,  six  spots; 
some  new  spots  appear  near  a  former  single  one;  one  group,  one  spo^  disappeared  by 
rotation;  31st,  12  m.,  two  groups,  six  spots.  Mr.  William  Diawson,  at  Spiceland,  Ind., 
reports:  1st,  two  groups,  seven  spots,  one  laige  spot,  4^  from  east  edge;  2d,  two  groups, 
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twenty  spots;  5ili)  finir  groups,  thirtj-flTe  spots;  laige  group  of  thirty  spots,  ir«stof 
center  and  one  large  spot  near  east  edge;  15th,  six  groups,  twenty  spots,  five  of  them 
Luge;  19th,  four  groups,  sixty  spots;  one  large  spot  8^  from  east  edge;  31st,  sevengroups, 
thirty  spots;  the  large  spot  nearing  the  west  edge  has  nearly  or  quite  divided  into  two. 
Mr.  David  Trowbridge,  at  Waterburgh,  N.  T.,  reports:  2d,  one  group,  three  spots;  3d, 
one  group  (same  as  on  2d),  six  spots;  4th,  two  groups,  eight  spots;  a  new  group  has 
arisen  near  middle  of  disk;  8th,  four  groups,  eight  spots;  11th,  six  groups,  seven  spots; 
one  group  has  just  appeared  by  rotation;  17th,  three  groups,  five  spots;  19th,  IJuee 
groups  (samens  17th),  ten  large  spots;  20tl),  four  groups,  elevenspots;  29th,  fivegioaps, 
live  si>ots,  all  faint  but  one;  one  group  appeared  by  rotation.  Mr.  H.  D.  Gowey,  at 
North  Lewisbuigh,  Ohio,  reports:  sun  spots  were  observed  on  every  clear  day  during  the 
month.  They  were  most  numerous  on  the  10th,  and  least  numerous  on  the  Ist;  IsSgesl 
on  the  26th,  and  smallest  on  the  Slst. 

Sand-storms, — Leavenworth,  21st;  Fort  Cummins,  N.  Mex.,  24th;  San  Garlos,  Ariz., 
17th,  22d,  27th,  28th;  Tucson,  Ariz.,  3d;  Yuma,  Ariz.,  3d,  6th,  7th,  25th;  Camp  Thomas, 
Ariz.,  3d,  6th,  13th,  17th,  22d,  25th;  UmatiUa,  Oreg.,  24th  to  28th;  on  the  latter  date 
trains  were  deJayed  on  account  of  the  track  being  covered  with  sand.  Fort  Garland,  Oolo. , 
17th.  Saint  Louis,  Missouri  Weather  Service  reports:  during  heavy  gale  which  covered 
the  State  on  21st,  a  marked  dust-storm  was  reported  fiom  Greenfield,  Cliuton,  Harrison- 
ville.  Pleasant  Hill,  Lexington,  and  Savannah,  in  the  western  part  of  the  State. 

Prairie  and  forest  fir€8,^FoTt  Gibson,  Ind.  T.,  12th,  15th,  18th,  25th-  Omaha,  3d, 
20th;  that  of  the  latter  date  was  very  disastrous.  In  Sarpy  County  bams,  corn-cribs, 
stock,  and  other  property  were  destroyed.  A  man  in  attempting  to  rescue  a  team  was 
&tally  burned.  Yankton,  10th,  15th,  17th,  22d,  28th,  31st  Terry's  Landing,  Mont, 
22d.  Fort  Supply,  Ind.  T.,  4th,  14th.  Dodge  City,  Kans.,  22d,  28th.  Pike's  Peak, 
14th,  15th.  Fort  Bayard,  N.  Mex.,  30th.  Yates  Center,  Kans.,  2d.  Council  Grove, 
Kans.,  16th.  Protem,  Mo.,  15th,  16th,  21st,  22d.  Lincoln,  Nebr.,  25th.  Fayetteville, 
N.  C,  25th.     North  Platte,  Nebr.,  14th,  25th.     Alexandria,  Dak.,  27th,  28th. 

Zodiacal  %M.— New  Haven,  7th,  8th;  Cedar  Keys,  Fla.,  7th,  20th;  Pnni»  Basaa, 
Fhk,  9th;  Nashville,  9th,  10th,  13th,  15th,  18th,  19th;  Saint  Vincent,  Minn.,  8th; 
Springfield,  HI.,  13th;  New  Corydon,  Ind.,  12th,  13th;  Clinton,  Iowa,  12th,  13th;  Hon- 
ticeUo,  Iowa,  13th,  16th;  Yates  Center,  Kans.,  10th,  12th,  14th;  Cornish,  Me.,  7th, 8th, 
13th,  14th;  Orono,  Me.,  7th,  8th;  Harvard  College,  Cambridge,  Mass.,  suspected,  ISth, 
20th,  24th,  25th;  distinct,  8th,  11th,  13th,  14th,  17th,  19th,  25th;  Somerset,  MasB.,8tli, 
11th,  19th;  Williamstown,  Mass.,  17th,  19th;  Fall  River,  Mass.,  18th,  19th;  Sowe, 
Mass.,  14th,  19th;  FayettevUle,  N.  C,  11th,  12th,  13th;  Albany,  Oreg.,  10th;  Dybeny, 
Pa.,  8th. 

Migraiion  of  birds. — Geese  flffing  southward :  Indianola,  12th;  Port  Huron,  30th;  Yank- 
ton, Dak.,  17th,  19th;  Charleston,  HI.,  5th.  Qeese  flying  northward:  Aleo^andria,  Dak., 
16th;  Indianola,  2d;  Champaign,  111.,  5th;  Bismarck,  Dak.,  30th,  31st;  Dubuque,  2d; 
Des  Moines,  18th;  Davenport,  4th;  Yankton,  Dak.,  21st,  22d,  26th;  Leavenworth,  16tfa; 
Cheyenne,  Wyo.,  2d;  Terry's  Landing,  Mont,  16th;  Fort  Assinaboine,  Mont,  Slst; 
Portland,  Oreg.,  10th;  Fort  Hale,  Dak.,  16th;  Logansport,  Ind.,  5th;  Monticedlo,  Iowa, 
17th;  Cedar  Rapids,  Iowa,  Ist;  Protem,  Mo.,  Ist;  Palermo,  N.  Y.,  20th;  W^lsborongh, 
Pa.,  5th.  Dudes  flying  southward:  Indianola,  13th;  Port  Huron,  18th;  Yankton,  D^, 
19th;  Charleston,  HI.,  5th.  Ducks  flying  northward:  Alexandria,  Dak.,  16th;  Fort  Ma> 
con,N.  C,  12th;  Detroit,  Mich.,  5th  to  8th;  Toledo,  2d;  Dubuque,  2d;  Yankton,  Dak., 
22d,  26th;  Charleston,  HI.,  23d;  Monticello,  Iowa,  5th,  27th;  Des  Moines,  17th;  North- 
field,  Minn.,  10th.  Cranes  flying  northward:  Fort  Gibson,  Ind.  T.,  18th;  Charleston, 
m.,  15th;  Nora  Springs,  Iowa,  29th;  Des  Moines,  Iowa,  1st,  17th;  Fayette,  Miss.,  14th; 
Protem,  Mo.,  19th;  Murfi:eesborough,  Tenn.,  9th,  10th.  SandbiUs  fl^fing  northward:  Fort 
Gibson,  Ind.  T.,  18th.    Pigeons  flying  northward:  Monticeljo,  Iowa,  5th,  27th. 

Published  by  order  of  the  Seoretar^  of  War:  
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APPENDIX   No.  85. 

MONTHLY  WEATHER  REVIEW,  APRIL,  1882. 

INTBOPUCnON. 

This  Review  presents  a  general  summary  of  the  meterological  data  collected  by  the 
Signal  Service  daring  the  month  of  April,  1882. 

The  weather  has  Men  particalarly  mvorable  for  agricnltnral  pnrsoits  in  almost  every 
section  of  the  coontiy ,  and  trustworthy  reports  indicate  that  the  crops  of  cereals  will  be 
above  the  average,  and  in  the  southern  sections  of  the  country,  where  there  is  an  unusu- 
ally large  acreage  of  wheat,  an  early  and  abundant  crop  is  anticipated. 

The  April  rains  on  the  Pacific  coast  have  placed  the  crop  in  that  region  out  of  danger, 
and  in  the  southern  sections  of  California  the  pasturage  is  reported  to  be  excellent. 

In  the  Northwestern  States,  and  in  sections  of  Tennessee  and  Kentucky,  the  peach, 
cherry,  and  pear  crops  were  injured  by  April  frosts,  while  in  the  eastern  sections  of  the 
country  the  fruit  crop  is  well  advanced  and  promises  to  compare  £ivorably  with  the  aver- 
age yield. 

The  severe  storms  of  the  month  passed  over  the  central  part  of  the  United  States  i^m 
Colorado  eastward,  south  of  the  average  course  of  April  storms,  and  were  in  almost  eveiy 
case  attended  by  local  storms  and  tornadoes  which  proved  destructive  to  both  life  and 
property. 

A  new  feature  of  the  Weather  Review  will  be  found  under  the  head  of  Cotton  Region 
Reports.  The  Chief  Signal  0£Elcer  has  recently  begun  a  system  of  daily  telegraphic  re- 
ports for  the  benefit  of  those  interested  in  this  staple,  and  the  accompanying  table  gives 
the  monthly  mean  of  the  maximum  and  minimum  temperatures  and  the  average  lamfaU 
fbr  the  month  in  the  various  cotton  districts  throughout  the  South. 

A  general  interpretation  of  the  reports  for  the  month  will  show  that  the  weather  has 
been  favorable;  the  observer  at  Chattanooga  reports  that  cotton-planting  is  proceeding 
rapidly  and  that  the  acreage  is  40  per  cent,  greater  than  in  1^1.  It  is  estimated  that 
25,000  bales  will  be  produced  in  Hamilton  County,  Tennessee. 

That  part  of  the  Review  referring  to  International  Meteorology  presents  the  general 
weather  conditions  which  prevailed  over  the  northern  hemisphere  during  the  month  of 
February,  1880,  and  the  tracks  of  barometric  minima  for  May,  1880,  traced  from  simul- 
taneous observations  taken  at  7.35  a.  m.,  Washington  mean  time.  It  will  be  seen  that 
the  cold  weather  which  prevailed  over  Europe  during  January,  1880,  continu^  until 
about  the  10th  of  February,  when  the  extended  area  of  high  barometer  in  that  region 
dirappeared,  and  was  followed  by  a  succession  of  storms  over  northern  and  northwestern 
Europe,  attended  by  southerly  winds  and  warmer  weather. 

I^e  magnetic  storm  which  occurred  during  the  auroral  display  of  the  16th  is  of  special 
interest.  Reports  show  that  the  display  was  visible  westward  fh>m  the  British  Isles  to 
the  Pacific  coast,  and  that  vessels  on  the  Atlantic  apparently  changed  their  course  both 
to  the  north  and  south  of  the  true  course  when  the  display  was  most  brilliant. 

An  unusual  number  of  icebergs  were  encountered  by  vessels  in  the  North  Atlantic 
during  the  month,  and  at  the  close  of  April  the  danger  to  shipping  approaching  the  coast 
was  very  great.  An  examination  of  Chart  No.  VII,  which  exhibits  the  limits  within 
which  ice  was  observed,  suggests  the  advisability  of  selecting  the  southern  routes  for 
vessels  passins  to  and  i^m  Europe  at  this  season  of  the  year.  Under  the  heading  of 
Ocean  Ice  will  be  found  special  reports  giving  the  latitude  and  longitude  in  which  ice- 
bezigB  were  observed. 

In  the  preparation  of  this  Review  the  fbllowing  data  have  been  used,  viz:  the  regular 
tri-daily  weather  charts,  containing  the  data  of  simultaneous  observations  taken  at  one 
hundred  and  thirty-five  Signal  Service  stations  and  fifteen  Canadian  stations,  as  tele- 
graphed to  this  office;  one  hundred  and  ninety  monthly  journals  and  one  hundred  and 
seventy-three  monthly  means  from  the  former,  and  fifteen  monthly  means  from  the  lat- 
ter; one  hundred  and  ninety-five  monthly  registers  from  voluntary  observers;  sixty 
monthly  registers  from  United  Staties  Army  post  surgeons;  marine  records;  international 
simultaneous  observations;  marine  reports  through  the  co-operation  of  the  New  York 
Henild  Weather  Service;  abstracts  of  ships'  logs,  furnished  by  the  publishers  of  The 
New  York  Maritime  Register;  monthly  reports  from  the  local  weather  services  of  Kan- 
sas, Nebraska,  and  Missouri,  and  of  the  Central  Pacific  Railway  Company;  trustworthy 
newspaper  extracts;  special  reports. 
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The  mean  barometric  preasnie  for  the  month  over  the  United  States  and  Caiiada  is 
shown  by  the  isobaiometric  lines,  in  black,  on  Chart  II.  The  area  of  lowest  mean  pitas 
nre  extends  from  soathem  Arusona  northeastward  over  northern  New  Mexico  and  the 
greater  part  of  Colorado,  while  a  second  area  of  low  pressore  is  central  in  tiie  North 
Atlantic  and  extends  to  the  westward  over  the  Golf  of  Saint  Lawrence.  The  barometer 
is  highest  north  of  Lake  Superior  and  Minnesota.  From  the  chart  it  will  be  seen  that 
the  area  of  mean  high  barometer  extends  over  the  central  part  of  the  continent.  Com- 
pared with  the  previons  month,  the  pressore  is  from  0.05  to  0.1  of  on  inch  lower  at  sta- 
tions on  the  Atlantic  and  Gulf  coasts.  In  the  Rocky  Mountain  regions  the  preosare  is 
£com  15  to  0.25  lower.  The  area  of  low  barometer  now  extends  over  the  regions  covered 
by  thearea  of  greatest  pressure  for  March.  On  the  Pacific  coast^  the  pressuxehas  remained 
about  stationary  at  Sain  Francisco  and  has  fallen  at  stations  north  and  sonth^  tiie  great- 
est change  being  in  the  north  of  Oregon.  Compared  with  April,  1881,  the  mean  press- 
ure is  from  0.1  to  0.25  of  an  inch  greater  in  the  northeastern  part  of  the  United  States, 
0.1  of  an  inch  greater  in  the  Lake  region,  and  slightly  less  at  stations  in  tiie  soolliem 
part  of  the  United  States. 

Departures  frifm  the  nomuU  values  for  the  motUh, — Compared  with  the  means  of  previous 
yearfi  the  pressure  is  slightly  above  the  normal  along  the  Atlantic  coast,  and  fitom  0.05 
to  0.1  of  an  inch  above  in  the  Lake  r^on  and  Minnesota.  It  is  slightly  above  the  nor- 
mal on  the  Pacific  coast,  and  slightly  below  at  stations  in  Colorado,  New  Mexico,  uid 
Utah. 

Barometric  JBanges. — ^The  range  of  pressure  during  the  present  month  has  varied  0.2  of 
an  inch  to  1.4  inches,  the  l^st  range  being  at  Campo,  Cal.,  and  the  greatest  range 
at  Eastport,  Me. ;  generally  the  range  increases  with  the  latitude  and  from  the  Missis- 
sippi Valley  eastward  to  the  Atlantic  coast.  In  the  several  districts  the  baromet- 
ric ranges  have  been  as  follows:  New  England:  1.40  inches  at  Eastport;  1.23  inches  at 
New  Haven,  and  0.97  of  an  inch  on  the  summit  of  Mount  Washington.  Middle  AUmtie 
Staiea:  1.16  inches  at  New  York;  0.92  of  an  inch  at  Lynchburgh.  SoiUh  AilanUe  Saim: 
1  inch  at  Cape  Henry;  0.65  of  an  inch  at  Jacksonville.  Florida  0.36  of  an  inch  at  Key 
West^  and  0.55  of  an  inch  at  Cedar  Key.  East  Gulf  States:  0.69  of  an  inch  at  Mont- 
gomery, and  0.54  of  an  inch  at  Port  Eads.  West  Oulf  States:  0.80  of  an  inch  at  Fort 
Gibson,  and  0.  62  of  an  inch  at  Brownsville.  Ohio  VaUsjf  and  Tennessee:  0. 94  of  an  indi  at 
Columbus;  0.67  of  an  inch  at  Knoxville.  Lower  Lake  Region:  1.22  inches  at  Oswego; 
1.03  inches  at  Cleveland.  Upper  Lake  Region:  1.24  inches  at  Alpena;  0.85  of  an  inch  at 
Duluth.  Upper  Mississippi  Valley:  1.04  inches  at  La  Crosse;  0.84  of  an  inch  at  St.  FmiL 
Missouri  Valleg:  0.96  of  an  inch  at  Omaha;  0.82  of  an  inch  at  Springfield,  Mo.  Edrtrnt 
Northwest:  0.92  of  an  inch  at  Fort  Buford;  0.77of  aninchat  Moorhead.  NorlkemJSsfe: 
1.12  inches  at  Fort  Shaw;  1.01  inches  at  Fort  Keogh.  Middle  Slope:  0.95  of  an  indi  at 
Dodge  City;  0.64  of  an  inch  at  Pikers  Peak.  Southern  Slope:  0.70  of  an  indi  at  Concho; 
0.62  of  an  inch  at  Stockton.  Northern  Plateau:  0.89  of  an  inch  at  Spokane  FUla,  and 
0.75  of  an  inch  at  Boise  City.  Middle  Plateau:  0.69  of  an  inch  at  Salt  Lake  City;  0.50Qf 
an  inch  at  Winnemuoca.  Sotdhem  Plateau:  0.45  of  an  inch  at  Prescott;  0.35  of  an  indi 
at  Florence.  North  Paxifie  Ooast:  1.16  inches  at  Portland;  0.89  of  an  inch  at  Olympia. 
Middle  Pacific  Coast:  0.56  of  an  inch  at  Red  Bluff;  0.45  of  an  inch  at  Sacramento.  Seuih 
Pacific  Coast:  0.  46  of  an  inch  at  Yuma;  0.20  of  an  inch  at  Campo. 

Areas  of  high  barometer, — Six  areas  of  high  barometer  have  passed  over  the  rog^oii  of 
Signal  Service  stations  during  the  month,  four  of  which  approadied  from  the  centnd  part 
of  British  America  and  passed  to  the  southeast  over  New  England  to  the  Atlantic,  and 
two  extended  over  the  region  west  of  the  Mississippi,  moving  slowly  to  the  eastward  over 
the  States  soptb  of  the  Ohio  River.  In  addition  to  the  areas  of  high  barometer  tnoed 
to  the  eastward,  an  extended  period  of  high  pressure  occurred  in  central  British  Ammtm, 
and  northern  United  States  £n>m  the  10th  to  the  14th  of  the  month. 

I. — The  morning  telegraphic  report  of  the  2d  indicated  a  rapid  increase  of  press- 
ure at  Fort  Gany  and  in  the  region  of  Lake  Superior,  immediately  to  the  west  of  the 
storm  which  was  then  central  in  the  Upper  Saint  Lavnrence  Valley.  Northerly  winds 
and  light  snows  were  reported  fix>m  stations  on  Lake  Superior,  where  tiie  temperature 
had  &llen  23^  in  the  last  sixteen  hours.  At  theaftemoon  report  of  the  2d  this  area  was 
central  north  of  Lake  Superior,  apparently  moving  to  the  eastward.  On  the  mormne  of 
the  3d  the  barometer  had  risen  to  30.53  at  Quebec,  a  rise  of  0. 4  of  an  indi  in  twenty-fior 
hours,  accompanied  by  northerly  winds  and  tempemture  15^  above  zero.  The  pressure 
increased  at  the  center  of  this  area,  as  it  moved  to  ^e  eastward,  from  30.20  to  30.50.  Dur- 
ing the  4th  the  pressure  increased  at  the  stations  on  the  Atlantic  ooast  where  the  wind 
directions  indicated  that  the  course  of  this  area  became  more  southerly  after  leaving  ih» 
coastline. 

II. — This  appeared  first  in  the  region  north  of  the  Upper  Missouri  Yall^,  ibUow- 
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ing  storm  tzaoed  as  low  aiea  II.  At  this  report  there  was  a  rapid  gradient  in  the  north- 
west quadrant  of  the  depression,  which  was  central  near  Marquette,  where  the  harome- 
ter  read  S9.71.  At  Fort  Garry  the  barometer  read  30.41,  with  northerly  winds  and  tem- 
perature 4°  above  zero.  This  area  passed  to  the  eastward,  north  of  the  Signal  Service 
stations  near  the  50th  parallel  of  north  latitude,  until  the  center  reached  longitude  72 
W. ,  when  the  course  changed  to  the  southeast  over  northern  New  England  to  the  Atlantic. 
As  in  the  preceding  area,  the  pressure  increased  at  the  center  until  it  reached  the  coast; 
but  after  passing  the  coast  line,  the  movement  was  move  to  the  east,  and  at  the  stations 
on  the  South  Atlantic'coast  the  pressure  changed  but  slightly.  The  winds  shifted  to  the 
northeast  on  the  New  England  and  Middle  Atlantic  coasts,  and  the  barometer  was  high- 
est in  the  Saint  Lawrence  Valley,  and  light  rains  occurred  at  the  coast  stations,  accom- 
panied by  winds  ranging  in  velocities  from  26  to  40  miles  per  hour  between  Gapes  Cod 
and  Hatteras. 

III. — ^This  appeared  in  British  America  north  of  Dakota,  at  midnight  of  the  6th,  when 
low  area  III  was  central  in  Colorado.  During  the  7th  it  moved  directly  to  the  east  and 
was  muth  of  Lake  Superior  at  midnight  of  that  date,  the  low  area  refmed  to  above  re- 
maining almost  stationary. 

On  the  morning  of  the  8th  it  extended  north  of  the  Lake  region  and  the  Upper  Saint 
Lawrence  Valley,  the  barometer  at  the  center  reaching  30.40.  The  succeeding  reports 
show  the  gradual  disappearance  of  this  area,  or  a  westerly  movement,  attended  by  the 
rapid  advance  of  the  depression  III  &om  Colorado.  The  barometer  continued  high  at 
the  northern  stations,  and  l^  morning  of  the  9th  the  area  of  greatest  pressure  extended 
over  Manitoba.  The  barometer  continued  high  in  this  rradon,  ranging  from  30.30  to 
30.50,  causing  northerly  winds  and  low  temperatures  in  the  northern  districts  of  the 
United  States,  with  occasional  snows  in  the  Lake  region  and  Canada. 

On  the  12th,  light  snows  occurred  in  New  York  and  New  England.  Stations  in  these 
districts  were  under  the  influence  of  an  extended  area  of  low  barometer  which  passed 
from  the  Atlantic  northward  east  of  the  New  England  coast.  During  the  13th  and  14th 
the  pressure  remained  above  30.40  in  the  region  between  the  Mississippi  and  the  Mis- 
souri Rivers,  without  a  decided  change  in  the  pressure  at  stations  south  and  east  of  this 
region  until  the  15th. 

IV  resulted  from  an  easterly  movement  of  the  jwrmanent  area  of  high  pressure  which 
extended  over  the  center  of  the  continent  firom  the  11th  to  the  14th.  On  the  afternoon 
of  the  14th  the  pressure  was  greatest  in  Manitoba  and  sixteen  hours  later  it  was  greatest 
in  central  Texas,  the  isobar  of  30.20  inclosing  the  regions  of  Lake  Superior,  southwest- 
ward,  over  Iowa,  Missouri,  Arkansas,  Kansas,  and  Indian  Territory.  The  advance  of  a 
low  area  from  the  Upper  Missouri  Valley  attended  asoutheasterlymovementof  this  area. 
The  bwometer  remained  highest  near  Cairo  until  midnight  of  the  16th,  the  pressure  being 
above  the  normal  from  the  northern  lakes  southward  to  the  Gulf  coast.  On  the  17th 
the  pressure  diminished  rapidly  west  of  the  MiasiSHippi,  as  this  area  disappeared  off  the 
SouUi  Atlantic  coast 

V. — ^The  midnight  report  of  the  20th  indicated  the  approach  of  this  area  from  the 
region  north  of  L&e  Superior,  while  storm  VIII  was  central  in  western  Kansas.  The 
buometer  rose  in  the  districts  north  of  the  Ohio  River  as  the  storm  above  referred  to 
moved  to  the  eastward,  causing  an  increase  of  the  barometric  gradients  in  the  northeast- 
em  quadrants  of  the  depression.  These  conditions  continued  until  the  night  of  the  22d, 
when  the  high  area  was  central  north  of  Lake  Huron  and  storm  VIII  was  central  in  the 
Ohio  Valley.  The  barometer  continued  high  in  the  lake  regions  during  the  23d,  and  it 
rose  at  stations  to  the  westward,  attended  by  northerly  winds  and  fair  weather  in  the 
districts  north  of  Viiginia  and  Tennessee.  These  condi  dons  continued  until  the  morning 
of  the  26th,  when  the  hi^  area  had  advanced  to  the  Canadian  maritime  provinces,  the 
movement  to  the  east  being  apparently  increased  by  the  advance  of  a  storm  which  was 
then  in  the  Mississippi  Valley.  The  barometer  continued  near  30.30  in  this  area,  as  it 
moved  off  the  northeast  coast,  being  about  the  same  pressure  that  was  observed  on  the 
20th,  when  it  appeared  in  the  northwest. 

VI.— On  the  27th,  the  pressure  was  about  30.30  on  the  coast  stiitions  of  Oregon  and 
Washington  Territory,  and  cold  northerly  winds  with  light  snow  were  reported  at  the 
northern  Rocky  Mountain  stations.  The  midnight  report  of  the  27th  showed  an  increase 
of  pressure  to  the  eastward,  the  barometer  ranging  about  30.40  in  the  Upper  Missouri 
Valley.  By  midnight  of  the  28th  the  barometer  was  ridng  as  iar  eastward  as  the  Lake 
region,  and  southward  to  Arkansas,  the  barometer  readiing  the  maximum,  30.63,  at  Fort 
Ci^ter  at  this  report.  The  pressure  decreased  slowly  at  the  center  as  this  area  extended 
over  the  central  part  of  the  United  States  on  the  29Ui.  A  light  norther  occurred  on  the 
Texas  coast  between  3  and  11  p.  m.  on  the  29th,  with  but  a  alight  change  in  temperature. 
The  center  passed  slowly  over  the  Missouri  Valley  on  the  30th,  and  at  the  close  of  the 
month  was  near  Memphis,  the  isobar  of  30.20  inclosing  the  States  of  the  Lower  Missis- 
sippi Valley  and  a  part  of  Texas. 
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Areas  of  low  barometer, — ^Eleroi  fireM  of  low  bsiometer  haiwe  appeftred  within  tlio 
limits  of,  or  approached,  the  statioiiB  of  obsenrations  dnring  the  month, 'which  were 
snfOcientiy  well-defined  to  render  it  poarible  to  ajiprozimatdy  determine  the  poeitionB 
of  the  centers  at  oonsecatiTe  telegraphic  reports.  The  tracks  of  the  centers  of  these  de- 
pressions are  exhibited  as  nsoal  on  Chart  I.  Compared  with  April  of  prerioiis  yeois,  the 
barometric  distorbanoes  have  been  more  nnmerons  than  in  Afoil  of  1881,  and  less  fre- 
qaent  than  in  April  of  1879^'80. 

The  following  table  shows  the  nnmber  of  areas  of  low  barometer  ooeorring  dnring  the 
month  of  April  since  1873,  as  traced  on  Chart  I  of  The  Monthly  Weather  Review: 

April,  1873 - 8 

April,  1874 13 

April,  1875 10 

April,  1876 _ 13 

April,  1877 _ - 9 

April,  1878 - 9 

April,  1879 18 

April,  1880 __ 14 

April,  1881 7 

April,  1882 11 

It  will  be  seen  from  the  above  that  the  nnmber  of  low  areas  occnrring  dnring  the  enr- 
rent  month  is  the  average  number  occnrring  for  April,  as  determined  from  the  post  ten 
years  of  observations. 

The  following  table  gives  the  latitude  in  which  each  area  was  first  and  last  observed, 
and  the  average  hourly  velocity: 


Areas  of  low  barometor. 


No.  I.. 

No.  n 

O   f 

496 
490 

No.  TTT,  

85  6 

N^O.  XTm. .........•...>.....•...••■••••.••.....•...>.. ■...•».... 

4S0 

No.  V 

42  0 

No.  VI.. 

450 

No.  VII 

400 

No.  vin« 

480 

No.  DC , 

41  0 

No.  XI 

400 
480 

Fltat  obaervod. 


LAtN. 


Lonff.W. 


101 
Ul 
107 
112 

m 

124 
109 
108 
107 
09 
92 


Last  oboerved. 


Lai.  N. 


o  / 


47 
02 
42 
82 
BO 
27 
44 
84 
88 
48 
46 


LonS.  W. 


o  f 


68 
68 

77 
64 

84 
66 
76 
74 
63 
87 


Areraico 
ho*rl7Te- 
looUy  in 
miles  per 
hour. 


2&6 

48.0 
39.0 
VkS 

mo 


SLS 
17.6 
SLO 
2L0 
47.0 


Generally  the  storm  tiacks  of  the  current  month  are  to  the  south  of  those  of  the  preceding 
month,  and  the  storms  which  devdoped  the  greatest  eneigy  are  traced  from  the  OentisI 
Bocky  Mountain  region  almost  directly  eastward  over  the  central  part  of  the  United 
States.  Only  one  disturbance  was  traced  from  the  Pacific  coast  eastward,  and  this  dis- 
appeared southward  to  the  Qulf  coast 

I. — ^The  morning  weather  chart  of  the  first  exhibited  an  area  of  high  pressure  ofi^the 
New  England  coast,  where  the  barometer  was  30.50.  The  barometric  pressure  of  29.80 
was  oenteal  over  Manitoba,  attended  by  east  to  south  winds  and  &ir  weatber  in  all  dis- 
tricts east  of  the  Rocky  Mountains.  During  the  1st  this  depression  moved  rapidly  to  the 
eastward,  and  on  the  morning  of  the  2d  it  hSSL  reached  the  Upper  Saint  Lawrence  Vall^, 
inclosed  by  an  isobar  of  29.70.  It  passed  over  northern  New  England  on  the  2d,  caus- 
ing snow  at  tue  northern  stations  and  dangerous  northeast  to  northwest  winds  off  the  Mid- 
dle Atlantic  and  New  England  coasts,  and  high  winds  extending  to  tiie  northeast  as  &r 
as  Sidney.  Signals  were  displayed  at  the  lake  stations  at  the  dose  of  the  month  and 
were  ordered  at  stations  on  tiie  Atlantic  coast  between  Hatteras  and  Newport  on  the 
morning  of  the  2d. 

The  follovring  maximum  velocities  were  reported:  Hatteras,  36  miles,  S.W. ;  Delaware 
Breakwater,  36,  SW. ;  New  Shoreham,  32,  SW. ;  Boston,  32,  NW.;  Portland,  26  N. 

II. — ^This  probably  developed  in  the  North  Pacific  and  passed  over  the  North  F^idfic 
coast  to  Montana,  where  it  was  central  on  the  afternoon  of  the  2d,  but  not  clearly  defined. 
On  the  morning  of  the  3d  it  was  central  im  Manitoba,  where  the  barometer  was  29.64 — a 
fiiU  of  0.54  of  an  inch  in  24  hours.  This  storm  developed  energy  during  the  day  as  its 
course  changed  from  east  to  south  of  east,  the  center  of  disturmmce  passing  over  Lake 
Superior.    After  reaching  the  Upper  Saint  Lavnence  valley,  the  course  changed  to  the 
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northeaBt,  and  the  depranion  disappeared,  followed  by  soath  to  west  gales  at  Farther 
Point,  and  at  stations  on  the  New  England  coast  The  pKBBOxe  diminished  at  the  cen- 
ter of  this  area  as  it  moved  eastward,  and  when  last  ot)6erved  the  barometer  had  fallen 
to  29.37  at  Antioosti  on  the  afternoon  of  the  3d.  Following  this  storm  the  temperatore 
fell  below  freezing  at  stations  in  the  northern  portions  of  £e  United  States,  east  of  the 
Missouri  Valley.  Signals  were  delayed  in  advance  of  this  storm  at  stations  on  the 
lakes  and  at  the  Atlantic  coast  stations  north  of  Eittyhawk. 

They  were  senenJly  justified  by  the  following  maximum  velocities  of  wind  occurring 
during  the  display:  Duluth,  29  miles,  NW.;  Escanaba,  41,  N.;  Milwaukee,  44,  SW. ; 
Grand  Haven,  36,  S. ;  Rochester,  39  W. ;  Delaware  Breakwater,  37,  NE. ;  Gape  Heniy, 
40,  NE. ;  Boston,  32,  SW. ;  Eastport,  28,  SW. 

The  wind  reached  a  velocity  of  50  miles  from  the  south  at  Farther  Point,  when  the 
center  of  the  storm  was  near  Rockliffe,  and  a  velocity  of  45  miles  from  the  north  after  the 
center  had  passed  to  the  east  of  that  station. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicated  the  presence  of  this  storm  during  its  passage  east- 
ward over  the  ocean:  On  the  5th,  steamship  British  Crown,  latitude  43°  14^  N.,  longi- 
tude 43*^  16^  W. ,  strong  gale  to  moderate  breeze,  cloudy,  heavy  head  sea,  wind  north-north- 
west On  the  6th,  latitude  40°  26"^  N.,  longitude  47°  26^  W.,  moderate  breeze  to  moder- 
ate gale,  clear,  winds  easterly  to  northerly.  On  the  sixth,  steamship  Britannic,  latitude 
45°  4V  N.,  longitude  38°  25^  W.,  barometer  29.65,  wind  SW.,  force,  7. 

III. — This  storm  developed  slowly  in  the  Rocky  Mountain  regions  south  of  Utah  dur- 
ing the  3d  and  4th,  but  the  reports  of  the  2d  and*3d  indicate  that  the  pressure  was  be- 
low the  mean  in  the  northern  portions  of  Mexico  on  those  dates.  At  midnifpht  of  the 
4th  the  barometer  was  below  29.90  from  El  Paso  northward  to  British  America,  and  it 
was  above  30. 10  in  the  Mississippi  Valley  and  on  the  Pacific  coast.  The  direction  of  the 
wind,  reported  at  stations  in  the  mountain  districts,  indicated  a  general  circulation  of  the 
wind  about  the  center  of  low  pressure,  accompanied  by  occasional  light  rains.  The  moin- 
ing  weather  map  of  the  5th  exhibited  a  well-defined  depression  of  29.80  central  near 
Cayenne,  but  the  afternoon  of  the  same  date  indicated  that  the  disturbance  had  lost  en- 
ergy and  extended  to  the  northward.  On  the  morning  of  the  6th  this  storm  was  central 
in  northern  Iowa,  apparently  advancing  toward  the  area  of  high  barometer  which  then 
extended  over  the  Saint  Lawrence  YaUey  and  New  England.  The  gradient  increased 
rapidly  in  firont  of  this  storm,  and  when  it  was  central  near  Saint  Paul,  the  barometer 
was  one  inch  lower  than  the  barometer  at  Montreal  at  the  same  report.  The  course  con- 
tinued northeasterly  during  the  6th  until  the  center  reached  its  most  northern  latitude, 
near  Lidce  Superior,  when  the  course  changed  to  the  east.  In  passing  over  Wisconsin 
during  the  6th  l^e  wind  reached  its  maximum  velocity  from  the  south  and  southwest  on 
lAke  Michigan.  On  the  afternoon  of  the  7th  the  course  changed  to  southeasterly,  the 
storm  passing  over  New  England  and  disappearing  to  the  east  of  Nova  Scotia.  The  press- 
ure increased  slowly  at  the  center  of  this  depression  as  it  approached  the  Atlantic  coast. 
The  signals  ordered  as  warnings  for  the  preceding  storm  were  continued  at  the  lake  sta- 
tions in  advance  of  this  storm.  When  the  disturbance  passed  over  Iowa  and  Wisconsin, 
several  destructive  tornadoes  occurred  in  its  southeast  quadrant.  In  Michigan,  20  miles 
east  of  East  Saginaw,  a  tornado  passed  to  theeast,  tearing  down  houses,  trees,  and  fences; 
the  track  being  about  40  rods  in  width.  Near  Hempstead  in  the  same  State,  on  the 
Holly  and  Pere  Marquette  Railway,  a  tornado  passed  over  Kalamo  township,  Eaton  County 
Michigan,  destroying  houses  and  bams  and  killing  a  laige  amount  of  stock.  This  is 
probably  the  same  tornado  that  passed  over  Highlands  the  same  night.  Reports  from 
Kalamazoo  state  that  a  tornado  passed  over  the  western  part  of  that  county,  and  then 
over  Barry  and  Eaton  counties,  all  houses,  bams,  and  fences,  being  destroyed  in  its  path, 
which  was  Irom  20  to  40  rods  in  width.  Destructive  winds  and  heavy  rains  also  occurred 
in  the  vicinity  of  Keokuk,  Iowa. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  passage  over  the 
ocean:  On  the  8th  steamship  British  Crown,  in  latitude  39°  50^  N.,  longitude  59°  28^ 
W..  fresh  breeze  to  strong  g^e,  cloudy  with  rain,  wind  NNW.  to  SE.  On  the  9th, 
latitude  39°  22""  N.,  longitude  65°  34^  W.,  strong  gale  to  moderate  breeze,  northerly 
winds.  On  the  8th,  steamship  Arizona,  hfttitude  44°  26^  longitude  44°  13^  wind 
NNW.,  force  7.  On  the  10th,  steamship  Italy,  latitude48°  50^  N.,  longitude  31°  56^  W., 
WSW.  gale. 

IV. — This  storm  developed  in  the  Rocky  Mountain  region,  when  the  preceding  one 
was  in  the  Lake  region.  During  the  6th,  northerly  winds  and  snow  prevailed  in  Idaho, 
Montana,  Utah,  and  Nevada,  where  the  barometer  ranged  from  30.60  to  30.80.  On  the 
morning  of  the  7th  this  storm  was  central  in  Colorado,  and  it  moved  slowly  eastward 
during  the  day,  followed  by  northerly  winds  and  snow  in  Wyoming  and  Colorado,  and 
was  preceded  by  southerly  winds  and  local  rains  in  the  Mississippi  and  Missouri  Valleys 
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and  thenoe  aoatheastwaid  over  the  Gnlf  States.  The  conne  was  to  the  northeaBt  dnr- 
ing  the  6th,  the  center  being  inclosed  by  the  isobar  of  29.60.  It  reached  the  most  north- 
erly point  of  its  course  on  tiie  morning  of  the  9th — lat.  44^^  long.  96^  W.  This  storm 
followed  the  general  oonrae  of  III  until  it  reached  the  Missouri  Valley,  and  was  at- 
tended by  destmctive  tornadoes  in  itssonthem  and  eastern  qnadrants.  When  the  oentei 
of  distorbanoe  was  in  eastern  Colorado,  a  tornado  occnned  in  Rice  County,  Kansas,  pass- 
ing in  a  northerly  course  over  the  town  of  Chase,  destroying  the  greater  part  of  the  town. 
On  the  same  date  a  tornado  occurred  at  Fort  Riley,  Kansas,  unroofing  stables  and  caus- 
ing much  damage  to  the  officers'  quarteis.  Tornadoes  occurred  on  the  same  daten  in 
several  of  the  Northwestern  States,  as  this  depression  passed  that  section  of  tiie  oountiy. 
The  area  of  high  barometer  which  extended  over  the  region  north  of  the  lakes  on  the  9th 
apparently  caused  this  depression  to  change  its  course  to  the  southeast,  after  which  the 
lowest  isobar  inclosed  a  trough  of  low  pressure  extending  from  the  lower  Ohio  Valley  to 
the  coast.  Dangerous  northeast  winds  occurred  at  the  lake  stations  during  the  night  of 
the  ninth,  and  freezing  weather  with  light  snows  prevailed  at  stations  north  of  th€ 
Ohio  River.  Northeasterly  gales  and  light  snow  also  occurred  on  the  New  England 
coast  as  this  storm  passed  to  uie  southeastward,  soui^  of  Cape  Hatteras  on  the  lOA. 

Signals  were  displayed  at  the  stations  on  the  upper  lakes  on  the  morning  of  the  6th, 
on  the  lower  lakes  at  the  afternoon  report  of  the  9th,  and  at  stations  on  the  Atlantic 
coast  between  Jacksonville  and  Cape  (>)d  on  the  morning  of  the  10th. 

The  following  maximum  velocities  indicate  the  energy  with  which  this  storm  passed 
over  the  lake  region  and  AtUmtic  coast:  Hatteras,  56  miles,  NE. ;  Kittyhawk,  51,  K. ; 
Cape  May,  36;  New  Shoreham,  36,  NE. ;  Duluth,  38,  NE. ;  Milwaukee,  34,  N. 

V. — ^This  depression  was  at  no  tune  within  the  limits  of  the  stations  of  observation,  but 
appeared  south  of  Nova  Scotia,  moving  from  the  South  Atlantic,  and  was  central  south 
of  Yarmouth  on  the  morning  of  the  11th,  when  heavy  snows  were  reported  from  East- 
port)  Hali&x,  and  Yarmouth.  This  disturbance  moved  northward  over  the  maritime 
provinces  on  the  11th  and  12th,  inclining  first  to  the  northeast  and  then  to  the  north- 
west, until  the  center  of  disturbance  was  near  Farther  Point,  where  the  barometer  feU  to 
29.21.  The  gradient  increased  to  tiie  southeast  firom  the  13th,  when  the  depression  was 
apparently  forced  to  the  northeast  by  the  high  area  which  extended  over  the  northern 
districtB  of  the  United  States. 

The  following  reports,  furnished  through  the  co-operation  of  The  New  York  Herald 
weather  service,  probably  indicates  the  presence  of  this  storm  during  its  passage  over 
the  ocean:  Steamship  Rhynland,  on  the  17th,  lat.  43^  44^  N.,  long.  42^  6^  W. ;  barometer 
29.79,  wind-force  10,  south  by  west;  very  heavy  gale  and  sea;  gale  began  with  wind  in 
southeast,  blew  hardest  from  south  by  west,  haul^  slowly  around  to  northwest  and  died 
out — sea  following  the  wind.  Steamship  Celtic,  on  the  16th,  in  lat.  42°  5MK  N.,  kog. 
49°  20^  W.,  strong  gale,  NNW.  winds.  Steamship  Catalonia,  on  the  18th,  lat  5ff 
N.,  long.  20°  W.,  strong  gale  westerly  winds.  Steamship  Wyoming,  on  the  18th,  lat  50° 
16^  N.,  long  22**  21^  W.,  moderate  to  strong  gale,  frequent  rain  showers  with  head  sea. 
wind  northwest  to  southwest 

VI. — ^This  storm  paned  east  from  the  Pacific  Ocean  on  the  morning  of  the  9th,  as  a 
slight  depression,  and  during  the  9th  and  10th  moved  to  the  southeastward  over  the 
Rocky  Mountains  to  western  Texas.  After  reaching  southern  Texas,  the  oouiae  changed 
to  the  east,  the  storm  passing  over  the  Gulf  of  Mexico  on  the  12th.  A  severe  nortber 
occurred  at  Galveston  and  Indianola,  the  wind  reaching  a  maximum  velocity  of  44  and 
47  nules,  and  the  temperature  falling  30  degrees.  Heavy  local  rains  occurred  in  the  Gulf 
States  as  the  center  moved  to  the  east,  south  of  the  Gulf  coast,  and  apparently  disap- 
peared near  the  west  coast  of  Florida.  The  norther  continued  in  the  west  Gulf  States 
until  the  15tb,  and  floods  occurred  in  the  Gulf  States.  At  New  Iberia,  La.,  on  the  12th, 
high  northwest  winds  occurred,  destroying  houses  and  crops.  The  following  report  has 
been  received  from  that  locality:  '^  There  was  a  general  destruction  by  a  violent  storm 
which  came  from  the  northwest  on  the  night  of  the  12th.  *  *  *  Houses  were  torn 
to  pieces,  and  ftoces,  provisions,  forage,  furniture,  and  everything  previously  saved 
fVom  the  floods  were  destroyed.  In  Iberia  Parish,  Louisiana,  at  least  1,500  persons  were 
left  homeless  and  withoiit  means  of  support  and  shelter.  The  situation  is  appalling. 
The  height  of  the  flood  above  tide-water  was  nearly  17  feet.  The  east  side  of  the  Teche, 
fipom  Loranville  to  Pattexsonville,  100  miles  in  a  straight  line  north  and  south,  is  a  lake 
extending  ftom  west  to  east  to  the  hi|^  ridges  of  Bajrou  La  Fourche,  50  miles  wide." 

Another  report  says:  ''The  wind,  which  on  Wednesday,  all  day  and  ni|^t,  blew 
strongly  fh>m  the  southeast  along  the  coast  of  Louisiana,  drove  the  waves  from  the  Gnlf 
into  Berwick's  Bay,  and  the  vast  expanse  of  water  covered  the  country  for  fifty  miles 
east  and  west,  flrom  the  ridge  of  La  Fourohe  to  the  hills  west  of  the  Teche  and  for  a  hun- 
dred miles  north  and  south.  The  water  was  thus  piled  up  at  Morgan  City  4.6  above  the 
flood  of  1874,  and  very  considerably  above  the  highest  flood-level  ever  attained  before  by 
the  watersof  the  Atchafalaya.  Houses  were  wrecked  and  damaged,  and  places  never  before 
inundated  in  the  knowledge  of  the  oldest  inhabitant,  wero  now  covered  with  water." 
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YII. — ^This  was  central  in  Utah  on  the  16th^  passing  soathward  to  the  northern  part 
of  Kew  Mexico,  and  northeastward  over  Colorado  and  Nebraska,  with  increasing  energy, 
causing  heavy  rains  or  snows  in  the  Missoori  Valley  and  high  southerly  winds  in  Texas, 
ATtransas,  Missonri,  and  Kansas.  At  4  o'clock  in  the  afternoon  of  the  18th,  when  the 
depression  was  central  near  Tankton,  one  of  the  most  destructive  tornadoes  occorred  at 
Brownsville,  Mo.  An  observer  reports  as  follows:  **A  few  moments  before  4  o'clock  a 
light  wind  began  blowing,  accompanied  by  light  rain.  Almost  immediately  the  atmos- 
phere became  heavy  and  close.  Two  large  blnish-oolored  donds  appeared,  one  in  the 
south  and  the  other  in  the  southwest;  these  clouds  were  apparently  seveial  miles  distant, 
and  seemed  to  be  approaching  each  other  with  great  velocity.  When  within  about  two 
miles  of  the  town  the  two  douds  united  and,  immediately  aftor,  a  loud  roaring  noise 
was  heard  similar  to  the  distant  rumble  of  a  locomotive.  The  noise  increased  as  the 
storm  approached  the  town.  Before  the  clouds  united  each  moved  over  an  irregular  and 
reeling  ooursSy  but  after  they  united  the  doud  assumed  l^e  shape  of  a  laige  fhnnel,  the 
mouth  hanging  close  to  the  ground.  The  storm-cloud  moved  forward  in  a  zigzag  motion 
with  great  velocity,  and  scarcely  five  minutes  elapsed  fh>m  the  time  the  first  cloud  was 
seen  until  the  town  was  destroyed." 

Less  destructive  tornadoes  occurred  on  the  same  date  in  Illinois  and  Iowa.  After 
Teaching  northwestern  Iowa,  this  depression  inclined  slightly  to  the  southeast,  and  then 
moved  to  northeast  over  Michigan,  ^int  Lawrence  Valley,  and  New  £ngland,  and  then 
disappeared  to  the  e^tward  of  Nova  Scotia  on  the  2lBt. 

The  following  reports,  fhmished  through  the  co-operation  of  The  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  over  the  ocean:  On  the 
22d,  steamship  Catalonia,  lat.  46^  22^  N.,  long.  40"^  W  W.,  moderate  gale,  hazy.  On 
same  date,  steamship  Wyoming,  lat.  45^  15^  N.,  long.  41^  46^  W.,  moderate  gale  and 
hail-squallB.  On  the  23d,  lat.  43^  43^  N. ,  long.  46''  32^  W. ,  firesh  gale  with  head  sea;  on 
the  22cL,  steamship  Nevada,  lat  41° 36"" N.,  loi^.  62°  3(K  W.,  moderate  gale:  on  the  25th, 
steamship  Britannic,  lat.  40°  08^  N.,  long.  37°  84^  W.,  strong  westerly  wind  and  high 
head  sea.  This  storm  developed  its  greatest  energy  while  passing  over  the  Lake  region, 
the  wind  reaching  a  maximum  velocity  of  44  miles,  SW.,  at  Simdusky;  44,  NW.,  at 
Grand  Haven;  41,  W.,  at  Rochester;  and  42,  SW.,  at  Buffalo.  There  was  a  destructive 
tornado  at  PennsviUe^  Pa.,  occurring  about  4  o'dock  in  the  afternoon  on  Wednesday, 
the  19th. 

VIII. — ^This  depression  developed  in  the  Upper  Missouri  Valley  on  the  night  of  the 
19th  and  moyed  southward  to  western  Kansas,  where  it  was  central  at  midnight  of  the 
following  day.  It  moved  slowly  to  the  eastward  during  the  21st  and  22d  causing  heavy 
rains  in  all  districts  south  of  the  Lake  region,  and  dangerous  northeast  gales  at  stations 
on  the  lakes.  When  central  near  Cairo,  severe  local  storms  occurred  in  the  Gulf  States. 
This  depression  passed  to  the  eastward  over  Kentucky  and  North  Carolina  on  the  23d, 
and  disappeared  to  the  southeastward  off  the  South  Atlantic  coast,  attended  by  strong 
northeasterly  gales  at  stations  north  of  Charleston.  On  Saturday,  the  22d,  a  violent 
tornado  occurred  in  Pender  and  Brunswick  Counties,  North  Carolina.  The  storm  moved 
in  a  northerly  direction  across  the  Cape  Fear  River,  making  a  perfect  lane  through  the 
woods  and  fields,  the  tract  being  about  200  yards  in  width.  Tornadoes  also  occuned  in 
Bibb  County,  Georgia,  and  Dallas  County,  Ahtbama,  on  the  afternoon  of  the  same  date. 

IX. — This  storm  was  first  observed  in  Colorado  at  midnight  of  the  24th,  and  moved 
directly  eastward  during  the  25th  and  26th,  passing  over  the  central  part  of  the  United 
States,  and  leaving  the  Middle  Atlantic  coast  on  the  27th.  When  the  course  changed  to  the 
northeast,  this  storm  followed  the  general  direction  of  the  coast  line,  developing  consid- 
erable energy,  and  disappearing  to  the  eastward  of  Nova  Scotia  on  the  28th.  On  the 
28th,  steamship  Britannic,  lat.  41°  55^  N.,  long.  60°  7^  W.,  barometer  29.86,  wind  south, 
force  7. 

X. — ^This  was  a  slight  depression  which  apx>eared  off  the  New  England  coast  on  the 
30th,  apparently  moving  to  the  northeast,  but  the  center  was  at  no  time  within  the  limits 
of  the  Signal  Service  stations. 

XI. — ^Advanced  from  British  America  on  the  last  day  of  the  month  and  was  central 
over  Lake  Superior  at  the  close  of  the  month,  as  a  slight  barometric  disturbance. 

INTERNATIOKAL  METEOBOLOGY. 

International  Charts  IV  and  V  accompany  the  present  number  of  this  Review.  Chart  IV 
is  published  for  February,  1880,  and  continues  the  series  of  that  chart,  begun  in  January, 
1977.  Chart  V  is  prepsffed  for  May,  1880,  and  continues  the  series  of  that  chart  from  No- 
vember, 1877.  In  the  preparation  of  these  charts,  which  are  based  upon  the  daily  charts 
accompanying  the  International  Bulletin  of  the  months  of  February  and  May,  1880,  much 
valuable  information  has  been  obtained  fW>m  the  Monatliche  Uebersicht  der  Witterung 
for  February  and  May,  published  under  the  direction  of  Prof.  Dr.  G.  Neumayer,  director 
of  the  German  Marine  Observatory,  and  from*  the  Bulletin  Mensuel,  published  by  Mr. 
Marc  Deohrevens,  of  Zi-Ka-Wei,  China.  Chart  IV  exhibits  the  mean  pressure,  the  mean 
temperature,  and  the  prevailing  direction  of  the  wind  over  the  northern  hemisphere  for 
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the  month  of  Febmazy,  1880,  as  detenmned  from  one  obeervation  eveiy  day  taken  at 
7.35  a.  m.)  or  0.43  p.  m.,  Greenwich  mean  time. 

The  meet  marked  area  of  low  barometer  extends  over  the  the  north  Atlantic  Ocean 
between  the  British  Isles  and  Greenland,  and  is  central  near  Stykkisholm,  where  the 
mean  preasore  for  the  month  was  29.28,  and  the  prevailing  wind  was  southwest,  force  5. 

The  barometric  gradient  increases  rapidly  to  the  southeast  and  west,  and  very  slowly 
in  a  northeasterly  direction,  indicating  an  extension  of  low  area  over  the  Artie  regions. 

The  second  area  of  mean  low  buometer  is  cenlxal  over  British  India,  where,  in  the 
southern  part  of  Hindostan,  the  mean  presBure  for  the  month  was  below  29.00. 

Four  areas  of  barometric  maxima  i^pear  upon  the  chart,  the  most  marked  of  wh£eh 
extends  over  eastern  Siberia,  where  the  greatest  mean  pressure  vtus  30.68.  This  area 
included  vrithin  its  limit  the  eastern  half  of  Asia.  Passing  to  the  westward,  a  second 
area  inclosed  by  an  isobar  of  30.20  is  marked  as  extending  over  southern  Russia,  from 
the  Black  to  the  Caspian  Sea.  In  this  r^on,  the  pressure  diminishes  rapidly  toward 
the  Arctic  Ocean,  and  at  the  northern  stations  of  Europe  ranges  from  29.50  to  29.80. 

The  third  area  of  high  barometer  is  central  in  British  America  near  York  F^actoiy, 
where  the  average  pressure  for  the  month  is  30.22.  The  area  of  high  barometer  usnaUy 
extending  over  &e  Atlantic  has  moved  to  ihe  westward,  and  includes  within  its  limits 
the  eastern  Gulf  States,  the  isobar  of  30.20  being  closed  and  extending  from  the  €8th  to 
the  86th  meridian.  The  high  area  of  the  Pacific  extends  over  the  North  Pacific  ooast^ 
where  the  pressure  ranges  from  30.15  to  30.27  and  increases  vrith  the  latitude.  ^ 

Compared  with  the  preceding  month  the  area  of  low  barometer  in  the  Arctic  r^;ion, 
central  west  of  Iceland,  has  moved  apparently  to  the  eastward,  the  r^on  of  least  pleas- 
ure being  now  near  but  northeast  of  Iceland,  where  the  barometer  is  .3  of  an  inch 
below  the  mean  of  the  previous  month.  The  preasure  has  also  diminished  in  the  western 
part  of  this  low  area,  the  mean  at  Godthaab  being  29.42  or .  17  of  an  inch  below  the  mean 
of  January. 

In  the  eastern  part  of  Asia,  the  region  of  greatest  pressure,  the  barometer  has  aver- 
aged .1  of  an  inch  below  the  mean  for  the  previous  month. 

In  North  America  the  pressure  has  increseed  .2  of  an  inch  near  the  center  of  the  conti- 
nent. The  area  of  30. 20,  which  extended  over  the  southern  portion  of  the  Middle  States, 
has  moved  to  the  southward  over  the  eastern  Gulf  States,  and  the  isobar  of  30.10  has 
moved  westward  to  Texas  and  southward  fix>m  New  England  to  Pennsylvania.  The 
pressure  has  changed  sli^tly  in  the  Lake  region.  In  the  region  between  the  Upper 
Mississippi  and  M&ouri  Kivers,  the  bcurometer  is  .1  of  an  inch  below  the  mean,  while  al 
the  Rocky  Mountain  stations  it  remains  near  the  normal. 

The  most  marked  change  in  the  distribution  of  pressure  occurred  on  the  Pacific  coast, 
the  high  area  which  was  apparently  to  the  west  of  the  coast  line  during  January  having 
moved  to  the  northeast  over  Oregon,  replacing  the  low  area  of  29.90  by  a  g^eral  increase 
of  pressure  along  the  coast  as  &r  south  as  Sw  Diego. 

Compared  with  the  corresponding  months  of  previous  years,  the  pressure  was  aboTc  the 
normal  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  and  slightly  below  in  the  central  part 
of  the  United  States.  In  the  central  part  of  British  America  the  pressure  has  averaged 
.24  of  an  inch  above  the  mean. 

The  following  table  exhibits  the  mean  pressure  and  the  mean  temperature  for  the  month 
of  February,  1880,  in  the  several  countries  of  Europe  and  Asia,  compared  with  the 
means  as  determined  from  the  observations  taken  during  February  in  the  yeaxs  1877, 1878, 
and  1879: 


• 

Mean  barom- 
eter. 

Mean  temper- 
ature. 

Oomitries. 

M 

|i 

& 

• 

k 

u 

1^ 

Algtoni 

80.16 
29.  M 
29.88 
29.78 
80.08 
29.88 
29.96 
80.00 
29.68 
80.28 
29.98 

ao.u 

29.70 
80. 0« 

80.11 
80.11 
29.65 
29.79 
80.01 
29.96 
29.98 
80.06 
29.07 
80.14 
80.10 
80.09 
29.74 
80.10 

58.6 
89.6 
41.9 
88.IS 
47.9 
87. « 
74.9 
61.4 
80.6 
518 
27.7 
54.7 
28.6 
68.4 

59.6 

AuatriA 

S8.1 

British  Isles 

46.0 

I>ffnmark. ..,..- 

95.8 

France 

48.1 

Germany 

86^1 

India  ...r.!!...!.!!!!l...„.ii»„...^i„.... ', '. 

71.8 

Italy 

O0l5 

Noiway 

86^5 

^^VavU^^fltlM»«*  •••■•»  9»a«s«  »•••••■••••*  •••  ••••«•  •«•  ••■  •••■••••■•••■■••••••••«■••  ••■  ••••«•*•  •••  ■•■«••■•■  ■•■••»•  «•• 

61.7 
88.2 
55.8 

Sweden ^ 

98L8 

Turkey 

9X9 
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The  aooompanyiog  table  abows  the  deviatioiiB  in  teroperatme  and  preaBoze  at  iaolated 
statioDB  for  the  month  of  Febroazy,  1880,  as  compared  with  the  means  of  three  yean: 

* 

Cxm^paraiive  ikermometrie  aa%d  haromdrie  meanSy  with  eorregpondmg  tUpariwns. 


SCatlon. 


York  FlAOlory , 

Godthaab 

Stykklaholm 

Tromso 

Thorshayn 

ArohaniKel 

Bkatermbuzig 

Barnaul 

Yeniseisk 

Nikolaievsk  on  the  Amoor 

Zi-Ka-Wei 

Pekin 

Beirut 

BfouriUus 

Fort  Napier 

Paramaribo 

Funchal 

Ponta  Delgado 

Bridgetown 

Nayaasa 

Melbourne 

HobaitTown 

Astrakhan 

Athens 

Tiflis 

Tjighauat 

Fort  de  Franoe 

Lisbon 

Sandwiok  Manse 

Malta. 

Madrid., 

Gibraltar 

Tashkend 

Gape  Town 

Free  Town 

Angra 

Gasliari 


Mean  temperature. 

Mean  barometer 

9 

li 

February, 
1880. 

j 

February, 
1880. 

1 

o 

o 

o 

—19.2 

—28.8 

—  9.6 

29.98 

80.22 

4-0.24 

16.8 

7.0 

—  9.8 

29.62 

29.42 

—0.10 

82.6 

28.9 

—  8.7 

29.61 

29.28 

-0.23 

25.0 

36.5 

4-11.6 

29.46 

29.48 

—0.08 

89.0 

41.0 

-♦-  2.0 

29.60 

29.86 

-0.24 

8.1 

15.8 

4-  7.7 

29.72 

29.76 

4-0.08 

11.0 

8.1 

—  2.9 

80.04 

29.98 

-0.11 

4.2 

6.9 

4-1.7 

80.37 

30.17 

-0.20 

1.2 

1.0 

—  0.2 

80.29 

80.25 

—0.04 

—  4.7 
87.7 

—11.7 
38.2 

—  7.0 

4-1.6 

36.'88 

80.30 

—0.08 

28.2 

•   26.8 

-1.4 

80.83 

80.42 

4^.09 

61.8 

60.9 

—  1.9 

80.07 

80.02 

—0.06 

81.7 

80.2 

—  1.5 

29.88 

29.97 

40.06 

78.8 

75.2 

—  3.6 

29.84 

29.80 

-0.04 

80.3 

77.8 

—  2.5 

30.08 

80.00 

—0.08 

68.8 

64.9 

4-1.1 

80.28 

80.12 

—0.16 

61.0 

59.2 

—  1.8 

80.28 

80.11 

-0.12 

80.4 

77.5 

—  2.9 

80.00 

80.00 

Normal. 

78.1 
64.1 

75.2 
68.4 

—  2.9 
4-4.3 

80.01 

80:08 

+0.02 

63.6 

67.8 

4  3.7 

29.84 

80.08 

--0.19 

20.4 

17.6 

—11.0 

80.06 

80.25 

--0.19 

55.9 

53.3 

—  2.7 

80.02 

80.10 

. 

h0.08 

45.2 

89.0 

—  6.2 

80.07 

30.20 

-.0.18 

58.8 

59.4 

+  1.1 

80.19 

80.16 

-O.08 

76.9 

74.5 

—  2.4 

29.92 

80.06 

+0.14 

55.2 

56.8 

4-0.6 

80.23 

80.14 

-0.09 

40.0 

42.6 

+  2.,5 

29.69 

29.40 

-0.20 

58.4 

60.0 

4-  1. 6 

80.06 

29.99 

-0.06 

49.5 
60.4 

60.5 
68.5 

4-  1.0 
—  1.9 

80.19 

80.08 

—0.11 

40.8 

24.6 

—15.7 

80.84 

80.85 

40.01 

78.8 

78.2 

—  0.6 

80.08 

29.98 

-0.04 

87.2 

86.4 

—  0.8 

29.88 

29.86 

40.08 

58.2 

65.9 

—  2.3 

30.17 

80.10 

-0.07 

66.8 

67.0 

4*0.7 

80.00 

80.01 

+0.01 

The  temiwratare  continued  above  the  normal  in  the  eastern  part  of  North  America. 
The  reports  show  that  this  was  the  warmest  February  that  has  occurred  in  many  yeais, 
especially  in  the  United  States  east  of  the  100th  meridian.  At  the  Rocky  Mountain 
stations  the  temperature  remained  about  stationaiy.  and  on  the  I^udfic  ooaat  it  ranged 
from  2°  to  6^  below  the  normal.  .  It  averaged  more  tnan  6^  above  the  mean  of  February 
ftom  Virginia  northward  to  the  Saint  Lawerence  Valley,  and  from  New  York  westward 
to  Michigan. 

The  following  are  some  of  the  extreme  monthly  temperatures  reported  at  isohtted 
stations:  Iiowest — ^York  Factory,  — ^28**.8;  Nikolaievskon&e  Amoor,  — ^11**.7;  Yeniseisk, 
+1®;  Bamanl,  5®.9;  Godthaab,  r*.0.  Highiest— Freetown,  86*».4;  Mauritius,  82®;  Cape 
Town,  78*».2;  Bridgetown,  77^.5;  Paramanbo,  7T*.8. 

The  prevailing  direction  of  the  wind  over  North  America  was  northeasterly  on  the 
east  coast  of  the  Gulf  of  Mexico  and  in  southern  California;  southerly  in  the  Missiasippi 
and  Ohio  Valleys,  the  Lake  region.  North  Pacific  coast,  and  over  the  Plateau  regions; 
northwesterly  at  stations  on  the  eastern  slope  of  the  Rocky  Mountains  and  in  the  Mis- 
souri Valley;  westerly  in  Canada  and  the  maritime  provinces;  variable  in  the  central 
part  of  Mexico.  Over  the  Atlantic,  south  of  latitude  30®,  northeasterly;  north  of  lati- 
tude 30®  and  east  of  longitude  30®,  southwesterly,  and  west  of  longitude  30®,  northwest- 
erly. 

In  Europe,  norUi  of  the  45th  parallel  of  latitude,  the  prevailing  winds  were  from  south 
to  West;  south  of  that  i)arallel,  at  stations  on  the  Mediterranean,  they  were  from  north- 
east to  northwest.  Westerly  winds  prevailed  in  Algiers  and  in  Bindostan,  and  northerly 
winds  are  reported  generally  from  China  and  Japan. 
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Tlie  following  noteB  and  extracts,  descriptiTe  of  the  meteorological  oonditioiis  over 
Europe  and  the  north  Atlantic  for  Febmary,  1880,  are  taken  from  the  Monftklich  U^>er- 
aicht  der  Wittemng:  In  a  meteorological  sense,  February  was  more  eventftd  than  the 
two  preceding  months;  for  the  better  description  of  the  weather  conditions  tiie  month  is 
divided  into  three  periods,  viz,  from  the  1st  to  the  8th,  8th  to  19th,  19th  to  28th. 

The  first  period  may  be  considered  as  a  continuation  of  the  last  decade  of  Janoaxy.  In 
the  southeastern  part  of  central  Europe,  from  eastern  Germany  to  the  Black  Sea,  an  area 
of  high  barometer  (30.32  to  30.71)  prevailed,  while  to  the  north  of  this  region  four  baro- 
metric depressions  occurred,  moving  in  a  dh«ction  west  to  east.  The  atmoi^heric  dis- 
turbances in  central  Europe  were  very  slight;  there  was  almost  a  total  absence  of  precipi- 
tation, and  heavy  frosts  continued  uninterruptedly.  In  Bavaria  and  Wurtembuig  the 
frost  reached  its  greatest  intensily,  minimum  temperatures  of  +5^  to — 0^.4  (Fahr.)  being 
reported  from  these  sections. 

The  following  notes  are  of  interest:  ^'  Carlsruhe,  February  8. — The  duration  of  cold  of 
the  present  winter  surpasses  that  of  1829-^30. ' '  A  dispatch  from  Korschach,  dated  Feb- 
ruary 7th,  stated  that  Lake  Constance  froze  over  the  night  before;  tempenture  -^14° 
(Fahr. )  In  the  year  1830,  on  the  2d  of  February,  the  lake  irose  over  and  navigation  was 
interrupted.  In  Italy  the  winter  was  very  severe;  in  Venice  water  froze  in  dstenu, 
causing  a  scarcity  of  drinking-water;  in  Naples  frost  and  snow  prevailed.  About  the 
end  of  the  period  under  consideration,  two  depressions  api>eared  in  northwestern  Europe 
and  eactended  far  southward.  During  the  second  period  the  region  of  barometric  d^res- 
sions  was  transferred  from  the  north  to  the  west  of  Europe.  The  area  of  high  preasure 
continued  until  the  10th  northwest  of  the  Black  Sea.  It  then  moved  slowly  to  the  north, 
and  about  the  18th  was  central  as  an  area  of  unusually  high  pressure  (30.71  to  30.91)  in 
northeastern  Russia. 

Several  slight  depressions  oocuxred  in  southern  Europe,  causing  changes  in  wind,  and 
accompanied  by  rain,  and  in  some  cases  snow.  The  severe  frosts  which  oocurred  in 
southern  and  western  Europe  during  the  two  previous  months  were  followed  by  wanner 
weather,  and  the  region  of  greatest  cold  was  transferred  to  central  and  northern  Russia 
during  the  second  period  of  February. 

In  the  greater  part  of  Germany,  from  the  16th  to  the  19th,  the  temperature  rose  with 
southeasterly  winds,  while  at  Memel,  with  east  and  southeast  winds,  quite  the  contrary 
took  place.  At  Memel,  during  the  18th  and  19th,  the  minimum  temperature  oocoired, 
while  in  western  Germany,  the  maximum  was  reached  on  the  19th. 

During  tiie  third  period  (20th  to  the  end  of  month)  several  depressions  of  great  energy^ 
passed  over  northwestern  Europe  moving  eastward.  On  the  24th  the  area  of  high  ba- 
rometer extended  from  the  British  Isles  to  central  Russia,  so  that  in  the  whole  of  middle 
and  southern  Europe,  as  fi&r  south  as  the  Mediterranean,  fresh  easterly  and  northeriy 
winds  prevailed,  by  which  the  temperature  of  this  region  was  considerably  lowered. 
This  area  of  high  barometer  was  subsequentiy  driven  first  to  the  south,  then  to  the 
southwest  of  tiie  continent,  where  it  remained  until  the  end  of  the  month.  Over  the 
north  Atlantic^  west  of  the  50th  meridian,  during  the  first  decade  of  the  month  the  ba- 
rometer was  high  and  foir  weather  with  northwesterly  winds  prevailed  with  fow  inter- 
ruptions of  idling  barometer  and  southwesterly  winds,  heavy  rains  occurring  when  tiie 
direction  of  the  wind  changed;  3d,  in  42°  N.,  65''  W.,  SW.  wind,  force  10,  torrents  of 
rain,  followed  by  dear  weather;  9th,  in  39"*  N.,  66°  W.,  NNW.  wind,  force  10;  10th, 
in  43°  N.,  63°  W.,  WSW.  to  NW.  wind,  force  8-10.  From  the  10th  to  the  20th  in 
t^is  part  of  the  Atlantic  tiie  winds  were  variable,  chiefly  from  SW.  to  NW.,  and  the 
barometer  ranged  from  29.50  to  30.32;  11th,  in  41°  N.,  61°  W.,  NW.,  finoe  10;  13th, 
in  40°  N.,  56°  W.,  SW.,  force  10;  14th,  in  41°  N.,  51°  W.,  WSW.,  force  9;  leth,  in 
41°  N.,  59°  W.,  NW.,  force  8,  rain  and  haU  squalls.  From  the  20th  to  the  end  of  the 
month  calm  and  fair  weather,  moderately  high  barometer  and  easterly  winds  prevailed. 

The  following  vessel  reports  indicate  the  occurrence  of  storms  on  the  middle  Atlantic, 
on  the  dates  named:  Ist,  in  47°  N.  37°  W.,  SW.,  force  8;  5th,  in  48°  N.  30°  W.,  SW., 
forxse  10;  6th,  in  47°  N.  35°  W.,  WNW.,  force  10;  7th,  in  41°  N.  38°  W.,  NW.,  fort* 
10;  8tli,  in  43°  N.  34°  W.,  W.,  force  9;  lOtii,  in  48°  N.  33°  W.,  WNW.,  force  10, 
thunder,  rain,  and  hail  squalls;  same  date  in  46°  N.  45°  W.,  W.,  force  11-12,  haO  aud 
snow;  16th,  in  46°  N.  46°  W.,  hurricane-like  SE.  storm,  and  torrent  of  rain,  barometer 
28,62.  16th  to  18th,  in  43°  N.  40°  W.,  SSW.,  10  by  W.  11  to  N.  10,  hurricane  squalls 
with  rain,  hail,  and  lightning;  23d,  in  44°  N.  45°  W.,  SSE.,  force  8. 

The  following  vessel  reports  indicate  the  occurrence  of  storms  over  the  ocean  east  of 
the  thirtieth  meridian,  or  west  of  the  European  coast,  during  the  month:  6th,  in  46°  N.. 
28°  W.,  NW.,  force  8,  squaUy;  8th,  in  50°  N.,  12°  W.,  S.  to  NE.,  force  8;  9th,  in  49* 
N.,  8°  W.,  W.,  force  11,  squally,  barometer  28.54;  10th,  in  43°  N.,  26°  W.,  NW.,  foiee 
10;  13th,  in  47°  N.,  28°  W.,  WNW.,  force  12,  hurricane,  haU  and  rain,  lightning  all 
around,  high  sea;  16th,  48°  N.,  6°  W.,  WSW.,  force  11,  hard  squalls,  heavy  rain, 
barometer  2iB.78. 
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Chart  V  exhibits  the  tracks  of  batometric  depressions  which  have  been  traced  from 
tiie  daily  international  charts  for  the  month  of  May,  1880,  supplemented  by  vessel  re- 
ports from  the  North  Atlantic  and  North  Pacific  The  data  received  is  charted  for  each 
day  of  the  month  on  the  charts  accompanying  the  International  Bulletin  for  each  day, 
and  from  these  charts  and  additional  reports  Uie  movements  of  the  centers  of  barometric 
minima  are  traced. 

Twenty-five  of  the  principal  stoim-areas  occurring  in  the  northern  hemisphere  have 
thus  been  traced  on  the  daily  charts.  Concerning  the  general  distribution  of  these  baro- 
metric disturbances,  the  following  is  given:  Nine  passed  over  parts  of  the  United  States 
and  Canada.  Three  of  these  were  first  observed  on  the  Pacific  coast  west  of  Oregon. 
One  approached  the  stations  of  observation  from  the  Gulf  of  Mexico  south  of  25th 
parallel.  Hie  general  movement  of  the  storms  occurring  in  I>{orth  America  was  to  the 
northeast.  Four  of  these  depressions  have  been  traced  over  the  Atlantic,  but  in  only 
two  cases  were  sufficient  vessel  reports  received  to  warrant  the  tracing  of  a  continu- 
ous storm  from  North  America  across  the  Atlantic.  Two  regions  of  barometric  dis- 
turbance are  exhibited  over  Europe,  one  extending  from  east  to  west  from  the  North  sea 
to  northern  Russia;  the  other  extending  along  the  north  coast  of  the  Mediterranean.  The 
region  of  barometric  disturbance  in  eastern  Asia  extends  from  the  coast  of  China  north- 
eastward to  the  island  of  Yesso,  the  mean  track  of  the  low-areas  passing  to  the  west  of 
Japan  and  south  of  Corea. 

The  following  brief  description  is  given  of  the  storms  first  appearing  within  the  limits 
of  the  Signal  S^ice  stations: 

I. — On  the  2d  and  3d  of  the  month,  the  barometer  was  high  on  the  Atlantic  coast  and 
a  depression  was  central  on  the  eastern  slope  of  the  Rocky  mountains.  The  circulation 
of  the  winds  in  the  southern  sections  of  the  United  States  and  the  gradual  fidl  of  the 
barometer  along  the  coast  of  the  Gulf  of  Mexico  indicated  the  advance  of  a  disturbance 
from  the  south  or  southwest.  On  the  3d,  this  area  apparently  moved  in  an  easterly 
directioa  over  the  Gulf  of  Mexico,  passing  over  Florida,  between  PuntaRassa  and  Cedar 
Keys  during  the  night.  On  the  4th,  the  course  changed  to  the  northeast  and  the  center 
of  disturbance  passed  to  the  east  of,  and  parallel  to,  the  South  Atlantic  coast.  The 
morning  report  of  the  6th  showed  the  center  to  be  near  Cape  Hatteras,  moving  to  the 
northeast,  and  later  reports  received  from  vessels  enable  us  to  trace  the  center  to  the 
southern  point  of  Nova  Scotia,  where  it  was  central  on  the  6th  as  a  storm  of  great  energy. 
The  following  maximum  velocities  of  wind  at  stations  near  the  center  of  disturbance  in- 
dicate the  severity  of  this  storm:  Charleston,  NE.,  26  miles;  Macon,  North  Carolina, 
8£.,  32  miles;  Cape  Lookout,  SE.,  40  miles;  Hatteras,  8E.,  47  nulee;  Kitty  hawk, 
KE.^  38  miles;  Chincoteague,  NE.,  39  miles;  Eastport,  N.,  27  miles.  The  following 
marine  rqwrts  were  of  service  in  determining  the  track:  Brig  Sisters  at  New  York,  May 
Mih,  reports  heavy  SE.  gale  on  May  4th,  lasting  ten  hours.  Ship  Niagara,  May  6th,  off 
Hatteras,  stove  bulkwarks,  etc,  during  NE.  ^e.  Barque  Windermere  at  New  York, 
May  7th,  firom  Colombo,  January  3l8t,  reports^  on  May  6th,  had  revolving  hurricane, 
lasting  seven  hours.  Brig  Edith  Hall  at  New  York,  May  10th,  from  Bahia,  reports.  May 
6th,  terrific  SE.  gale  and  tremendous  sea.  Bark  Elinor  in  37°  N.,  70°  W.,  May  6th, 
hurricane  from  KE.  to  SW.,  lasting  twenty-four  hours,  during  which  the  vessel  lost 
her  top-mast 

A  s&ght  depression  developed  in  British  America  on  the  4th  and  passed  southeastward 
over  the  Sunt  Lawrence  Valley  on  the  6th,  apparently  uniting  with  this  storm,  when 
the  center  of  disturbance  was  near  Yarmouth  on  the  morning  of  the  6th.  The  chart  of 
the  7th  showed  a  fall  of  .66  of  an  inch  in  the  barometer  at  Saint  John's,  and  the  follow- 
ing report,  from  thesame  station,  showed  a  rise  of .  16  of  an  inch,  with  west  wind.  The 
following  reports  from  vessels  in  the  north  Atlantic  are  interesting  in  connection  with 
the  study  of  thisstorm:  May  6th,  lat.  42°  10^  N.,  long.  66°  36^  W.,  steamship  Crown,  S. 
W.  geae  with  heavy  sea  for  twelve  hours.  May  7&,  lat.  41°  34°  N.,  long.  68°  48^  W., 
steamship  Baltic,  SSW.,  force  8  to  9,  violent  gale,  high  southwesterly  sea.  In  41°  N., 
66°  W. ,  S  W. ,  W. ,  and  N W. ,  strong  gshle,  high  sea.  May  8th,  steamship  Nederland  passed 
through  this  storm  in  hit.  43°  N.,  long.  42°  W.,  barometer  29.86,  SW.,  force  4,  high 
SSW.  sea;  on  the  9th,  the  same  vessel  reports  in  41°  N.,  47°  W.,  barometer  30.19,  tem- 
perature 46°,  a  fall  of  16°,  wind  NN W.  showing  the  advance  of  an  area  of  high  pressure  to 
the  westward  of  this  storm.  The  indications  are  that  that  this  storm  passed  to  the  east- 
WEod  over  the  Atlantic,  but  the  reports  are  not  sufficient  to  warrant  the  charting  of  its 
continuous  course.  It  disappeared  to  the  east  of  Nova  Scotia  on  the  8th,  followed  by  a 
rapid  increase  of  pressure  at  stations  on  the  Atlantic  coast. 

II. — ^This  storm  approached  the  Pacific  coast  from  the  west  on  the  4th,  where  a  sudden 
fidl  in  ^e  barometer  was  reported  from  stations  in  Washington  Territory  and  Oregon, 
the  pressure  at  Roseburgh  and  Portland  being  .42  of  an  inch  below  the  mean  pressure 
tor  the  month.  On  the  6th  the  area  moved  rapidly  to  the  eastward,  crossing  the  Rocky 
Mountains  a  little  to  the  north  of  the  boundary  line,  the  pressure  ranging  from  .63  to.  66 
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of  an  inch  below  the  mean  at  Forts  Stevenson  and  Bnford.  On  the  6th  the  ooaxse  changed 
to  the  southeast,  and  the  center  of  the  depression  passed  over  Iowa  with  loss  of  eneigy 
and  increasing  pressure  at  the  center.  On  the  6th,  the  barometer  was  29.41  at  Omaha, 
and  on  the  Ibllowing  morning  the  center  was  near  Des  Moines,  after  which  its  comae 
changed  to  the  northeast^  the  storm  passing  over  Wisconsin,  Lake  Superior,  and  theaioe 
towards  the  southern  portion  of  Hu^n's  Bay.  South  to  southeast  galea  oocumd  on 
Lakes  Michigan,  Erie,  and  Huron,  as  the  deppsssion  passed  to  the  northeast;  maximum 
velocities  of  wind  rajoged  from  30  to  36  miles  per  hour.  Several  disasten  occurred  on 
the  North  Pacific  coast  when  this  disturbance  was  central  near  Portland.  This  distorts 
ance  appeared  to  the  northeast  of  the  coast  of  Labrador  on  the  8th,  and  was  followed 
by  a  second  depression,  which  extended  from  British  America  southward  to  Teacaa,  this 
last  separating  two  areas  of  high  barometer,  one  central  in  the  Saint  Lawrence  Valky  and 
the  other  over  the  Paciflc'coast,  west  of  Caiifomia. 

III. — ^This  developed  in  the  Rocky  Mountain  regions  on  the  8th  and  passed  over  Min- 
nesota and  Lake  Superior  on  the  9th,  attended  by  heavy  rains  as  &r  south  as  the  Ohio 
Valley.  The  course  changed  to  the  north  near  Duluth,  and  on  the  morning  of  the  10th 
the'center  was  near  Moose  Factory,  where  the  pressure  was  20.58,  wind  8W.  Gales 
oocunred  on  the  9th,  the  storm-center  becoming  unusually  well-defined,  endosed  by  an 
isobar  of  29. 40  as  it  passed  over  this  region.  After  reaching  the  56th  parallel  of  latitude, 
the  course  changed  to  the  east  and  then  to  the  southeast,  the  center  passing  over  the 
Gulf  of  Saint  Lawrence  on  the  morning  of  the  12th,  attended  by  violent  gales  in  the 
Canadian  maritime  provinces.  On  the  13th  it  was  central  in  lat.  49^  N.,  long.  59°  W., 
where  ^e  barometer  fell  to  29.58,  with  high  N.  to  NE.  winds;  high  north  winds  were 
also  reported  on  the  same  date  on  the  Atlantic  coast  between  Halifax  and  Hattens: 
northwest  g^es  werealao  reported  on  the  14th  in  41°  N.,  68°  W.  In  37°  30^  N.,  56^ 
00^  W.  hurricane,  very  heavy  sea;  lost  topmasts.  In  36°  N.,  68°  W.,  May  15th,  ahip 
Wattikka,  severe  gale  from  SE.  In  36°  N.,  64°  W.,  schooner  Eider^  May  15th,  severe 
gale.  On  the  same  date,  in  30°  N.,  60°  30^  W.,  schooner  Lewis,  29.85,  S8W.,  hin^; 
heavy  sea  and  threatening.  On  the  16th,  in  60°  N.,  40°  W.,  Altmore,  6SW.  gaXb 
for  twenty-four  houis;  decks  swept.  In  56°  23^  N.,  28°  55'  W.,  SW.  hurricane;  tre- 
mendous sea.  In  40°  N.,  44°  W.,  Gastelar,  S8W.  hurricane  for  six  hours;  in  42°  20' 
N.,  48°  OO'  W.,  Kroenen,  severe  gale,  SSW.  On  the  17th,  in  44°  N.,  45°  W.,  steam- 
ship Celtic,  W.,  strong  gale;  in  42°  N.,  48°  W.,  steamship  Yaderland,  WSW.,  mod- 
erate gale,  cloudy,  high  sea.  The  above  reports,  considered  in  connection  with  the  regu- 
lar simultaneous  reports,  enable  us  to  trace  this  depression  over  the  North  Atlantic  Ocnn 
to  Iceland,  and  thence  eastward  to  the  northern  coast  of  Norway. 

lY. — ^The  barometer  fell  rapidly  at  stations  on  the  Pacific  coast  on  the  10th  as  this 
depression  approached  from  the  west,  accompanied  by  heavy  rains  as  fiir  south  as  San 
Francisco,  and  light  rains  to  San  Diego.  On  the  11th,  when  the  center  of  disturbonee 
was  near  the  coast  line,  the  pressure  was  .53  of  an  inch  below  the  mean  at  Portland. 
This  storm,  although  severe  when  first  observed,  passed  rapidly  over  the  Bocky  Mount- 
ains on  the  13th  and  14th,  losing  much  of  its  energy  and  finally  disi^pearing  before 
reaching  the  Mississippi  Valley. 

v.— This  storm  developed  in  the  upper  Missouri  Valley  on  the  16th  and  passed  slowly 
over  Dakota  on  the  17th '  the  barometer  &lling  to  29.40  at  Breckenridge.  On  tiie  18(h 
it  mo^ed  eastward  over  Lake  Sup^or  and  continued  its  easterly  course  during  the  19th 
and  20th,  losing  much  of  its  energy  and  finally  disappearing  northeast  of  Quebec 

VI. — ^This  developed  in  Texas  on  the  20th,  and  moved  slowly  over  Indian  Territory 
and  the  lower  Ohio  Valley,  causing  rains  in  the  Southern  States.  On  the  21st  this  sUxm 
was  central  near  Cairo,  from  whi(£  point  it  moved  to  the  north,  dev^oping  energy  as  the 
center  of  disturbfmce  passed  over  Lake  Huron.  On  the  morning  of  the  23id  the  disturb- 
ance had  reached  the  southern  port  of  Hudson's  Bay,  the  barometer  at  Moose  Factory 
reading  20. 68,  afidl  of  .42  of  an  inch  In  twenty-four  hours. 

VII. — ^This  was  first  observed  on  the  Pacific  coast  on  the  23d,  central  west  of  Victoria. 
The  barometer  fell  rapidly  at  stations  on  the  north  Pacific  coast  on  that  date,  as  the  cen- 
ter passed  rapidly  over  the  coast  range  and  thence  eastward  to  Manitoba,  where  it  is 
central  on  the  24th,  the  barometer  being  .62  of  an  inch  below  the  mean  &it  the  month. 
This  depression  probably  united  with  VIII,  which  developed  on  the  eastern  slope  of  the 
Bocky  Mountains. 

VIII. — ^This  storm  was  central  in  Nebraska  on  the  24th,  where  the  pressure  was  .34  of 
an  inch  below  the  normal.  On  the  26th,  the  center  of  disturbance  had  passed  eastward 
over  Lake  Superior  and  beyond  the  stations  of  observation.  Heavy  rains  oooorred  in  the 
northern  quadrants  of  this  storm,  but  the  most  noticeable  feature  was  thehig^  tempera- 
ture attending  the  south  winds  in  the  Mississippi  and  Ohio  Y&Heys,  This  irarm  wave 
gradually  extended  over  States  east  of  the  Mississippi,  causing  unusually  waxin  weaUier 
for  May ;  rains  were  light  in  the  southern  quadrants  of  the  storm,  until  the  wind  shifted 
to  the  west  and  northwest 
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IX.-M)ii  the  20th,  the  barometer  fell  in  Texas  and  the  adjoining  States,  aooompanied 
by  light  rains  northward  to  Missouri.  On  the  30th,  the  storm,  thns  developedMn- 
creased  in  energy  as  it  advanced  to  the  northeast  over  Lakes  Michigan  and  Huron.  The 
pressure  was  .5  of  an  inch  below  the  mean  at  stations  near  the  center  of  disturbance, 
and  the  rain  area  included  that  portion  of  the  United  States  east  of  the  Mississippi.  The 
following  maximum  wind  velocities  occurred  on  the  northern  lakes :  Michigan,  28  miles, 
NW. ;  Ontario,  26  miles,  W.  On  tiie  3l8t,  this  storm  moved  beyond  the  limits  of  the 
stations  of  observation.  Dangerous  SE.  to  SW.  winds  occurred  on  the  Atlantic  Coast, 
maximum  velocities  being  36  miles  SE.  at  Chincoteague,  Delaware  Breakwater,  34  miles 
8.,  and  Wood's  HoU,  40  miles  SW. 

Of  the  storms  occurring  on  the  European  coasts  the  following  brief  description  is  given: 

X. — On  the  morning  of  the  5th  the  pressure  was  high  over  the  British  Isles,  accompa- 
nied by  high  northerly  winds,  and  a  second  area  of  high  pressure  extended  over  southeast- 
em  Bussia.  This  depression  apparently  passed  to  the  southward  from  the  Arctic  Ocean 
during  the  night  of  the  5th,  and  was  cential  on  the  morning  of  the  6th  near  Hemosand, 
where  the  barometer  had  fidlen  .36  of  an  inch  in  the  past  twenty-four  hours,  the  isobu 
29.60  inclosing  the  stations  in  the  northern  and  central  portions  of  Sweden  and  Norway, 
where  the  winds  were  light  and  variable.  The  pressure  increased  r^idly  in  a  south- 
westerly direction  and  violent  northerly  gales  occurred  at  stations  on  the  northeast  coast 
of  Scotland,  in  the  North  Sea,  and  in  the  En^^h  Channel  on  the  6th.  The  morning 
report  of  the  7th  placed  the  center  of  disturlxince  near  St.  Petersburg,  with  northerly 
wmds  prevailing  over  western  Europe,  the  force  of  wind  being  increased  by  a  second  de- 
pression which  was  moving  to  the  east  over  Italy. 

During  the  8th  and  9th  this  storm  moved  to  the  northeast  and  passed  beyond  the  sta- 
tions of  observation.  The  area  of  high  barometer,  which  was  then  south  of  it,  appar^ 
ently  following  its  general  course  with  increasing  pressure. 

XI  apparently  developed  off  the  coast  of  Portugal  on  the  4th,  and  moved  slowly  over 
the  Mediterranean  on  the  5th,  6th,  7th,  and  8th,  inclining  to  the  southward  during  the 
7th,  after  which  the  oouiae  changed  slightly  to  the  north  of  east,  passing  over  the  north- 
ern portion  of  Italy  and  thence  eastwara  to  the  region  of  the  Black  Sea,  indoeed  by  an 
isobar  of  29.60.  Jt  was  last  observed  as  central  near  Lemberg,  and  disappeared  over 
western  Asia,  probably  uniting  with  an  extensive  area  of  low  barometer  then  central  in 
India. 

XII  was  central  southwest  of  Ireland  on  the  8th,  and  moved  to  the  southeastward 
over  the  Bay  of  Biscay  and  southern  France,  firom  the  9th  to  the  12th;  ship  Hypolyta 
reported  on  the  8th  in  49^  N.,  15°  W,fS  p.  m.,  strong  NE.  gale,  force  11,  high  cross-sea; 
midnight,  8th  and  9th,  gale  moderating.  Tbis  depression  continued  its  easterly  course 
over  Europe  until  the  morning  of  the  14th,  when  its  course  changed  to  the  northeast, 
and  during  the  16Ui,  17th,  and  18th  it  passed  over  central  Bussia,  and  fimdly  disap- 
peared near  longitude  50°  E. 

Xni. — Vessel-reports  fiom  mid-ocean  on  the  12th  and  13th,  indicate  the  presence  of 
this  storm  in  that  locality.  U.  S.  ship  Saratoga,  near  the  Azores,  recorded  the  follow- 
ing low  pressures :  12th,  in  39°  N.,  24°  W.,  29.43,  heavy  rain,  squally;  13th,  in  39°  N., 
2^  W.,  29.49,  WSW.,  force  7;  on  the  14th,  easterly  winds  on  the  northern  marein  of 
this  storm  increased  in  force.  Steamship  Indiana,  in  51°  N.,  15°  W.,  reports  SSE., 
force  8.  barometer  29.89.  On  the  16th  the  barometer  at  Madeira  read  29.61.  On.  the 
17th,  Dark  Lizzie  Wright,  in  46°  N.,  14°  W.,  reports  S.  gale,  lasting  twenty  hours. 
From  the  17th  to  the  20th  this  area  increased  in  energy  as  it  passed  to  the  eastward  over 
the  north  coasts  of  the  Mediterranean,  disappearing  near  the  Black  Sea  on  the  520th. 

XIY. — ^This  storm  probably  developed  in  the  Atlantic  west  of  Algeria,  and  passed 
northeastward  as  a  slight  depression,  reaching  northern  Italy  on  the  18th,  where  the 
pressure  was  29.69  on  the  morning  of  that  date;  strong  northwesterly  winds  prevailed 
in  the  western  part  of  the  Mediterranean  on  the  18th,  and  brisk  to  high  southwest  winds 
were  reported  on  the  same  date  at  stations  on  the  south  coasts  of  the  Mediterranean. 
An  area  of  high  barometer  extended  over  the  British  Isles  and  thence  eastward  to  Bus- 
sia, with  northerly  winds  prevailing  in  Europe  from  the  coast  of  France  eastward  to  the 
low  area,  which  was  then  central  in  western  Siberia.  This  area  passed  to  the  eastward 
over  Turkey  on  the  19th,  and  was  central  in  southern  Bussia  on  the  20th  as  a  sli^t  dis- 
turbance, and  on  the  morning  of  the  21st  it  had  moved  to  the  region  of  the  Caspian  Sea 
inclosed  by  an  isobar  of  29.60.  The  chart  of  the  following  day  indicated  that  a  small 
but  well-defined  depression  was  central  northeast  of  the  Ca^ian  Sea,  and  reports  from 
that  region  indicate  that  this  was  a  continuation  of  XIY. 

XY  and  XYI  were  low  areas  which  apparently  developed  in  the  North  Sea  on  the 
20th  and  22d,  respectively,  and  each  pa»ed  to  the  northeast  over  the  Baltic  region  and 
disapi)eared  on  the  day  following. 

During  the  tismsit  of  this  minor  depression,  an  extensive  area  of  low  barometer  ex- 
isted in  the  Arctio  region,  north  of  Europe;  the  pre^ure  being  below  29.40  at  northern 
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statdoDB  on  the  22d,  below  29.30  on  the  23d,  and  below  29.00  on  the  24th,  aooompanied 
by  violent  SW.  gales, 

XVII. — This  storm  was  probably  central  as  a  severe  stonn  south  of  loeUnd  on  the  23d. 
Steamship  Britannic,  in  51^  N.,  S^  W.,  reported  barometer  29.87,  wind  W.,  force  7, 
rain  and  heavy  west  northwest  swell.  Other  vessel-reports  from  this  locality  indicate 
the  presence  of  a  severe  storm  to  the  northeast  of  or  near  the  coast  of  Ireland. 

On  the  24th,  this  storm  had  reached  the  coast  of  Norway,  inclosed  by  an  isobar  of 
29.00.  The  following  reports  from  stations  within  the  inflnence  of  this  storm  show  the 
gradient  in  southern  portions  of  the  depression :  Brono,  28.94;  Christiana,  29.13;  Copen- 
hagen, 29.60;  Hambuig,  29.61.  After  reaching  the  Continent  the  course  changed  to  the 
south  of  east  and  so  continuing  during  its  transit  over  Europe  on  the  25th,  26tii,  and 
27th,  with  rising  barometer  at  the  center  of  the  depression.  It  was  last  observed  in 
eastern  Russia  as  an  extended  area  of  29.80. 

XVIIL — This  depression  was  apparently  a  seoondaiy  disturbance^  attending  a  decided 
depression  which  extended  over  the  Arctic  regions  noith  of  the  British  Isles^on  the  27th 
and  28th.  The  general  direction  and  force  of  wind  on  the  north  coast  of  Europe  indi- 
cated the  presence  of  a  depression  of  great  eneigy  in  the  higher  latitude,  and  the  chart 
of  the  28th  exhibits  a  low  area  to  the  northeast  of  Europe,  and  a  well-defined  area  of 
high  pressure  advancing  from  the  Atlantic,  thus  increasing  the  gradient  and  causing 
high  NW.  winds  at  stations  in  western  and  northern  Europe.  This  depression  moved 
to  the  northeast  over  northern  Russia  on  the  29th,  and  was  followed  by  the  high  area 
fiom  the  Atlantic,  which  may  be  traced  on  the  dxuly  charts  from  the  Azores  on  the  26th 
to  northern  Europe,  where  it  appeared  immediately  to  the  west  of  this  depression. 

The  following  general  description  of  the  barometric  depressions  traced  along  the  coasts 
of  China  and  Japan  during  the  month  of  May,  1880,  is  taken  from  the  Bulletin  Mensnel, 
published  by  Mr.  Marc  Dechrevens,  of  the  Zi-Ka-Wei  Observatory.  The  storm-tracks 
are  so  traced  as  to  indicate  the  approximate  location  of  the  center  of  each  disturbance  at 
l^e  hour  corresponding  to  7.35  a.  m.,  Washington  mean  time. 

XIX. — ^This  depression  advanced  from  the  interior  of  China  on  the  5th,  passing  a  little 
to  the  south  of  Shanghai,  and  after  leaving  the  coast,  curved  to  the  northeast,  following 
the  south  coast  of  Japan,  and  disappeared  to  the  northeast  of  the  island  of  Nipon,  about 
latitude  40°.  This  storm  was  central  over  Wuhu,  China,  at  10  a.  m.  of  the  5th,  and  on 
the  evening  of  the  7th  was  north  of  Nipon,  having  advanced  with  an  average  velocity  of 
38  miles  per  hour.  This  storm  was  immediately  followed  by  a  second  depression  whidi 
moved  to  the  eastward  over  the  ocesm,  and  was  felt  as  far  south  as  Hong-Kong.  light 
rains  are  reported  in  China,  and  abundant  rains  in  Japan  near  the  center  of  disturbaML 
^e  barometer  fell  .5  of  an  inch  at  Tomangasima  light-house  (lat.  34°  18^  N.,  long.  135^ 
0^  E.)  where  the  wind  blew  violently  from  the  west.  At  Tokio,  the  rain&ll  during  the 
6th  and  7th  was  3.26  inches. 

yy. — ^This  depression  crossed  the  Gulf  of  Pe-Chi-Li  on  the  8th,  moving  from  west  to 
east;  it  passed  over  Corea  on  the  9th,  and  over  Japan  on  the  10th  and  11th.  Lowest  ba- 
rometer was  observed  at  Tien-sin,  at  noon  of  the  8th,  and  at  Tokio  at  8  p.  m.  of  the  10th. 
Heavy  rains  occurred  near  the  coast  on  the  9th.  The  storm  was  severe  near  the  center 
of  depression,  but  the  disturbance  did  not  ex  tend  to  the  southern  stations. 

XXI. — This  storm  moved  to  the  eastward  over  China  from  the  WSW.  to  ENE.,  pass- 
ing over  Hankow  (wind  S.  to  NE. )  at  noon  of  the  11th.  It  passed  over  Wuhu  about  5  p. 
m.  of  the  11th,  winds  SE.  to  W.  and  NW.  At  Zi-Ka-Wei  (wind  SSE.  to  WNW.  and  N.) 
from  5  p.  m.  to  midnight,  barometer  low  and  stationary.  At  1  a.  m. ,  on  the  12thj  the 
storm  increased  in  force  and  continued  with  great  violence  until  6  a.  m. ,  barometer  rising 
rapidly,  the  wind  remained  SSE.  until  midnight,  when  it  veered  to  the  SSW.  and  then 
to  the^NE.  during  the  day.  At  9  p.  m.  the  winds  to  the  north  of  China  and  Japan  in- 
dicated clearly  the  presence  of  a  cyclonic  disturbance  in  the  Straits  of  Corea,  whidi  soon 
disappeared.  The  lowest  barometer  was  observed  at  Tokio  at  5  p.  m.  on  the  13th,  when 
'^e  center  of  disturbance  was  over  the  Sea  of  Japan. 

XXII. — ^The  storm  approached  from  the  southwest  of  China,  passing  over  Hankow, 
Wei-hu,  Nankin,  and  to  the  north  of  Zi-K»-Wei.  The  depression  was  slight  and  <^ 
irregular  form,  although  violent  northerly  winds  were  r^)orted  from  Hankow  on  the 
20th.     Light  rain  occurred  at  Zi-Ka-Wei  on  the  evening  of  the  20th. 

The  depression  reached  Japan  on  the  evening  of  the  20th.  On  the  21st,  about  noon, 
it  passed  to  northwest  of  the  light-house  of  Tsurisima,  and  on  the  23d  to  the  northwest 
of  the  light-house  of  Klnkasan.  The  lowest  barometer  at  Tokio,  29.71,  occurred  at  3.30 
p.  m.,  on  the  22d,  with  a  moderate  wind  from  the  SSE.  Light  rains  only  occurred  dur- 
ing tiie  passage  of  this  depression. 

xXTII. — ^^is  depression  followed  XXII,  advancing  frx>m  channel  of  Formosa,  where 
it  was  central  on  the  20th,  and  passing  to  the  northward,  it  reached  the  straits  of  Cores 
on  the  23d,  and  was  over  the  Sea  of  Japan  on  the  24th.    At  Tokao,  on  the  west  coast  of 
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Fozmoeft,  5.70  inchM  of  lain  fell  on  the  20th.    This  storm  was  central  over  the  island  of 
Teaso  on  the  25th. 

XXIY. — Violent  whirlwinds  were  reported  firom  the  northern  provinces  of  China  on 
the  25th  and  26th,  while  this  depression  was  central  near  Pekin,  toward  ihe  sonthwest 
The  Pekin  Gazette  gives  an  interesting  detail  in  its  issue  of  the  9th  of  Jnly,  relative  to 
the  hail-storms  of  the  26th  of  May,  which  were  very  destmctive  in  the  districts  of 
Honan-fan  (lat.  34^  30^  N.,  long.  112^  30^  E.)  The  reports  show  that  the  hail  com- 
menced at  4  p.  m.,  and  was  of  only  short  doration;  Uie  crops  in  several  of  the  cereal  dis- 
tricts were  cat  to  pieces  and  destroyed. 

XXV. — ^This  was  the  most  severe  storm  occorring  daring  the  month  in  the  central 
parts  of  China.  In  addition  to  the  regular  reports  nom  meteorological  stations  on  ^e 
coasts  of  China  and  Japan,  a  number  of  marine  reports  have  been  received  from  vessels 
which  encountered  this  storm  after  it  left  the  ooast.  It  first  appeared  as  central  south- 
west of  Hankow  on  May  29th,  passing  to  the  south  of  that  dty  about  4  p.  m.  (winds 
S£.~K.)  it  moved  along  between  Hanxow  and  Wuhu,  passing  the  latter  station  at  4  a. 
m.  on  the  morning  of  the  30th.  At  Zi-Ka-Wei  the  lowest  barometer  was  29.47  at  2.10 
p.  m.,  the  wind  veering  suddenly  from  SSE.  to  W.,  reaching  a  maximum  velocity  of 
29  miles  at  noon  of  the  31st.  The  central  area  was  almost  circular  in  form  and  inclosed 
by  the  isobars  of  29.37,  29.53,  29.69,  and  29.84  on  the  evening  of  the  30th,  and  by  the 
iaobaxs  of  29.45,  29.61,  29.69  on  the  evening  of  the  31st.  The  United  States  man-of-war 
Monocacy,  in  lat.  34''  4^  N.,  long.  122^  45^  E.,  frimishes  the  following  report:  ''The 
wind  suddenly  increased  in  force  from  the  southeast,  the  barometer  r^ing  29.45,  and 
subseqnently  fell  to  29.24,  and  the  wind  ranged  from  6  to  9  in  force,  from  SW.''  The 
center  of  disturbance  passed  near  the  southern  point  of  Corea,  and  then  turned  to  the 
east,  passing  over  Japan  near  the  35th  parallel,  having  advanced  from  Hankow,  China, 
to  Tedo,  Japan,  where  it  was  central  on  June  1st,  in  seventy  hours. 

Ocean  ice.— March  19th,  1882,  in  46''  30^  N.,  AT"  dty  W.,  steamship  Limosa  passed 
through  heavy  field  ice,  had  starboard  bow  stove;  31st,  schooner  Promise,  45  milesSW.  of 
Cape  Pine,  was  struck  by  large  ice-floe  and  sunk;  April  3d,  4th,  and  5th,  steamship  Averill 
passed  several  large  icebeiigps  between  45^  55^  N.,  45''  50^  W.,  and  43"  49^  N..  52^  56' W. ; 
10th,  steamship  Donau  in  46"  05'  N.,  41"  36'  W.,  passed  an  icebeig:  12th,  steamship 
AlaskA  in  43"  13'  H.,  46"  40'  W.,  passed  field  ice;  on  the  same  date,  in  42"  29'  N.,  55^ 
37'  W.,  steamship  Donau  passed  three  large  ioebem;  20th,  steamship  Alhambra,  during 
the  passage  from  Saint  John's,  Newfoundland,  to  Halifiix,  Nova  Scotia,  passed  hundreds 
of  icebergs,  some  being  of  enormous  size;  18th,  steamship  Australia  in  43"  21'  N.,  48" 
07'  W.,  passed  several  lai^  icebergs  and  some  loose  ice;  16th,  steamship  Braunschweiff 
in  43"  07'  N.,  46"  24'  W.,  passed  two  large  icebergs;  11th,  steamship  Cornwall  in  46^ 
19'  N.,  45"  00'  W.,  encountered  ice,  which  continued  for  twenty-four  hours;  13th,  steam- 
ship Italy,  between  43"  02'  N.,  46"  50'  W.,  and  42"  44'  N.,  49"  00'  W.,  passed  several 
icebergs;  15th,  steamship  Lydian  Monarch  in  43"  25'  N.,  46"  52'  W.,  passed  an  icebeiff 
70  or  80  feet  high;  19th  and  20th,  steamship  Nevada,  between  45"  N.,  46"  W.,  and  43" 
N.,  51"  W.,  paeeed  several  large  icebergs  and  great  quantities  of  field  ice;  5th,  steamship 
Denmark  in  43"  23'  N.,  46"  36'  W.,  passed  an  icebeig;  9th,  steamship  Donau  in  46"  05' 
N.,  44"  36'  W.,  passed  an  icebeig;  11th,  in  43"  N.,  48"  40'  W.,  pas^od  three  large  ice- 
beiigs;  8th,  steamship  Gloucester  in  40"  51'  N.,  52"  25'  W.,  passed  an  iceberg,  firom  120 
to  150  feet  high;  13th,  Salier  in  44"  42'  N.,  45"  46'  W.,  passed  a  laige  number  of  ice- 
bergs and  luge  quantities  of  field  ice;  14th,  in  43"  47'  N. ,  52"  20'  W. .  passed  a  laige  ice- 
berg; 13th,  steamship  Surrey  in  42"  30'  N. ,  49"  05'  W. ,  passed  several  icebeigs.  Steam- 
ship Hermod  reports  that  on  the  8th,  in  45"  20'  N.,  48"  00'  W.,  the  vessel  was  sur- 
rounded by  ice.  During  a  strong  NE.  gale  and  heavy  swell  the  ice  began  to  move, 
crashing  heavily  against  the  side  of  the  vessel.  It  finally  stove  in  the  bows,  filling  the 
fore  compartment  with  water.    Heavy  icebergs  were  seen  all  around  us.    Some  were  ap- 

Sparently  a  thousand  feet  long,  and  five  to  six  hundred  feet  high.  On  the  11th,  in  lat. 
ititude  44"  00'  N.,  49"  20'  W..  found  open  water  to  the  south,  while  to  the  NE.  and 
NW.  we  had  dose  ice.  These  fields  of  ice  seem  to  end  in  44"  00'  N.,  as  south  of  that 
no  field  ice  could  be  discovered,  even  from  the  top-gallant  yards  in  dear  weather,  and  a 
few  iceborgs  only  were  seen;  28th,  steamship  Arizona,  in  42"  37'  N.,  49"  26'  W.,  passed 
a  small  icebeig,  and  same  day,  in  42"  37'  N.,  50"  30'  W.,  passed  a  laige  iceberg;  18th, 
steamship  Brantford  City,  in  42"  57'  N.,  45"  52'  W., passed  a  smalliceberg;  27th,  steam- 
ship Britannic,  in  42"  42'  N.,  51"  55'  W.,  passed  a  small  iceberg;  23d,  steamship  Devo- 
nia,  in  44"  06'  N.,  48"  41'  W.,  passed  a  huge  iceberg;  same  day,  in  43"  41'  N.,  49"  20' 
W.,  passed  another  huge  one;  25th,  steamship  Glamorgan,  in  46"  20'  N.,  42"  30'  W., 
passed  an  iceberg  fully  500  feet  high;  25th,  steamship  Kronprinz  Friedrich  Wilhelm,  in 
43"  51'  N.,  47"  59'  W.,  passed  two  laige  icebeigs;  24th,  steamship  Persian  Monardi,  in 
43"  N.,  48"  W.,  passed  an  icebeig;  steamship  State  of  Nebraska  reports,  from  lat.  44" 
38'  N.,  long.  44"  48'  W.,  to  lat  42"  26'  N.,long.  50"  15'  W.,  passed  several  icebergsand 
a  qnantity  of  small  ice;  24th,  steamship  Thingvalla,  in  43"  30'  N.,  47"  45'  W.,  saw  a 
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peat  many  ioebei^s.  SteamBhip  Valetta  arriTed  at  Saint  John's,  NewfinindlandY  from 
Boston,  April  27,  and  reports  having  met  ice  120  miles  SE.  of  Looishnig,  Nova  Scotia, 
and  nnmeroQs  icehezgs  scattered  along  the  conrse  to  Cape  Race;  14th,  huk  Nozge  met 
ice  in  46^  3(K  K.,  47^1<K  W.,  and  got  clear  of  it  in  43^*  N.,  48^  W.,  pawed  a  luge  num- 
ber of  icebergs.  April  10,  bark  3eriah,  in  4r*  30^  N.,  47^  00^  W.,  encountered  heary  ioe- 
fields  and  was  surrounded  for  five  days.  Brig  Jersey,  at  Saint  John's,  May  4,  reports, 
got  dear  of  ice  in  lat.  43°  N. 

The  following  interesting  notes  respecting  the  opening  of  navigation  in  European  ice- 
bound harbors  are  given:  Soderham,  April  4,  navigation  open  to  Ljume.  Elsinore,  April 
7,  navigation  at  Ekenaes  is  declared  open.  Tiavemunde,  March  17,  the  navieation  of 
the  Axof  up  to  Taganrog  was  opened  March  16.  Stettin,  March  17,  the  summer  marks 
were  laid  out  off  the  Kaiser&hrt  yesterday .  St.  Petersburg,  April  6,  laige  quantitieB  of  ice 
axe  coming  down  the  river;  11,  the  river  and  &irway  are  nearly  free  of  ice.  Abo,  April 
5,  navigation  is  now  open  for  steamers.  Karva,  March  30,  the  river  is  free  of  ice.  Peman, 
April  8,  navigation  opened.  Bjomeboig,  April  15,  harbor  nearly  free  of  ice,  navigation 
opened;  the  ports  of  Fredricksham,  Kotka,  Borga,  and  Nystad  are  open.  Pillau,  the 
navigation  at  Carlstad  reopened  April  7.  The  average  date  of  the  opening  of  the  Neva 
at  St  Petersburg,  as  given  by  Woeikof,  from  data  for  nearly  one  hundred  and  twenty 
years,  is  about  April  22.  It  was  opened  this  year  ten  days  earlier  than  the  mean  date  of 
opening.  The  comparison  extended  to  other  ports  where  the  opening  of  navigation  is 
noticed  would  probably  show  that  the  past  winter  has  been  generally  mild  in  north- 
western Europe  and  the  present  spring  moderate. 

The  Sandusky  Register  of  April  21,  1882,  gives  the  following:  ''  A  laige  iceberg,  which 
formed  at  Niagara  Falls,  has  floated  out  into  Lake  Ontario  and  is  to  be  seen  about  one 
mile  and  a  half  northeast  of  the  harbor.  It  has  been  there  several  days  and  is  attracting 
much  attention,  as  it  is  said  to  be  the  first  iceberg  seen  in  that  vicinity  for  the  past  twenty- 
eight  years." 

TEMFEBATUBE  OF  THE  AIS. 

The  distribution  of  the  mean  temperature  over  the  United  States  for  the  month  of 
April,  1882,  is  exhibited  on  Chart  11  by  the  dotted  isothermal  lines.  The  table  of  mean 
comparative  temperatures  in  the  lower  left-hand  comer  of  the  chart  shows  the  average 
temperature  for  tiie  month  in  the  several  districts,  as  determined  from  observations  taken 
at  the  Signal  Service  stations  during  the  month  of  April  for  previous  years;  the  second 
column  shows  the  mean  temperature  for  the  current  month;  the  third  column  shows  the 
dOTiartures  of  the  mean  temperature  of  the  current  month  from  the  mean  of  seveoral  years. 

The  temperature  has  ranged  frxmi  one  to  three  degrees  above  the  mean  along  the  At- 
lantic coast  from  New  York  southward  to  Florida,  and  from  two  to  three  degrees  tihovt 
in  the  Missouri  and  Mississippi  Valleys.  In  New  En^and  it  has  been  sli^htiy  above  the 
mean,  except  at  the  station  on  the  summit  of  Mount  Washington,  where  it  averaged  4.1 
dcigrees  below.  On  the  Pacific  coast  and  at  the  Rodky  Mountain  stations  the  temperature 
ranges  from  two  to  four  degrees  below  the  mean,  the  greatest  deviation  being  in  the  Mid- 
dle Plateau  region,  where  it  was  4.7  degrees  below  the  mean.  At  the  station  on  the 
summit  of  Pike's  Peak  the  mean  temperature  was  .4  of  a  degree  above  the  mean  for  the 
month  of  April. 

Deviationa  from  mean  temperature, — ^Under  this  heading  departures  exhibited  by  reports 
from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tempera- 
tures on  the  left-hand  side  of  Chart  II.  The  following  items  of  importance  in  connec- 
tion with  this  subject  are  reported  by  voluntary  observers:  OonneetiaU:  Southington, 
mean  temperature  43°.  3  or  about  2°  below  the  average  of  the  past  twelve  years.  IflimM : 
Riley,  mean  temperature  43^.7  or  0^.4  below  the  average  of  the  past  twenty-one  years. 
Kawas:  Wellington,  mean  temperature  55^.6  or  1^.9  l^lowthe  average  of  the  past  three 
years.  The  maximum  temperature,  88°,  occurred  on  the  25th,  and  ^  the  lowest  maxi- 
mum temperature  for  the  three  years;  the  minimum,  32°,  occurring  on  the  16th,  is  the 
highest  for  the  same  period.  Lawrence,  mean  temperature  58°.  83  or  3°.  02  above  the 
average  April  temperature  of  the  fourteen  preceding  years.  During  that  period  the 
highest  April  mean,  68°.80,  occurred  in  1878;  the  lowest,  48°.85  and  48°. 77,  occurred  in 
1873  and  1874,  respectively  |  the  highest  maximum,  93°,  occurred  in  1880,  and  the  low- 
est minimum,  13°,  occurred  m  1881.  Maine :  Gardiner,  mean  temperature,  36°.96or  4°.38 
below  the  average  of  the  past  forty-six  years.  During  that  period  there  were  only  two 
Aprils  whose  mean  temperature  are  lower  than  that  of  the  current  year,  vie,  35°.  88  in 
1854  and  34°.  97  in  1874.  The  maximum  temperature  for  April,  1882,  57°,  has  been  ex- 
ceeded in  every  year  duringthe  above-mentioned  period,  with  the  exception  of  1874,  when 
the  temperature  did  not  rise  above  52°.  The  minimum  temperature  for  April,  1882, 7°, 
is  the  lowest  April  minimum  recorded  during  the  last  forty-six  years,  with  the  excep- 
tion of  April,  1842.  when  the  temperature  fell  to  5°.  Maryland:  Fallston,  mean  tem- 
perature 47°.7  or  2°.27  below  the  average  of  the  last  eleven  years.    During Uuit  period  the 
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highest  April  means,  65®.76  and  55®. 47,  oocurred  in  1871  and  1878,  respectively;  the 
lowest,  43^.91,  occurred  in  1874.  Michigan :  Thomville,  mean  temperature  44°.  1,  which 
is  slightly  below  the  April  average.  JUisaouri:  Saint  Louis,  Missouri  Weather  Service 
reports  mean  temperature  58^.7,  or  nearly  3°  above  the  average  of  the  last  forty-five 
years.  New  Hampshire:  Contoocookville,  mean  temperature  41^.3  or  2°. 5  below  the 
average  of  the  past  eleven  years.  New  York:  North  Volney,  mean  temperature  30°. 24, 
or  2°.  13  below  the  average  of  the  past  fourteen  years.  During  that  period  the  highest 
monthly  mean,  50^.92,  occurred  in  1878;  the  lowest,  33°.59,  occurred  in  1874;  the  high- 
est maximum  temperature,  80°,  occurred  in  1881;  lowest  minimum,  14°,  occurred  in 
1874.  Palermo^  mean  temperature,  33°.  6,  is  the  lowest  April  mean  for  the  past  twenty- 
one  years,  and  is  8°.l  below  the  average  for  the  same  p^od.  Virffinia:  Wytheville, 
mean  temperature,  54°.  4,  which  is  about  2°.  4  above  the  average  of  ei^teen  years.  Dur- 
ing that  period  the  highest  April  mean,  56°,  occurred  in  1866;  the  lowest,  47°,  oocurred 
in  1881;  the  highest  maximum,  83°,  occurred  in  1868  and  1878;  lowest  minimum,  17°, 
occurred  in  1881.  West  Vtrgitiia:  Helvetia,  mean  tempetatme  49°.  9,  or  1°.46  above  the 
average  of  past  six  years. 
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Ranges  of  temperature  at  Signal  Service  staUtms, — ^Monthly  ranges  of  temperatare  daring 
the  month  of  April  varied  from  21^  to  69°  at  stations  east  of  the  Bocky  Mountains,  and 
from  27°  to  79°  westward  to  the  Pacific.    The  smallest  ranges  are:  Pnnta  Rasaa  and  Key 
West,  21°;  Port  Eads,  La.,  23°;  Cedar  Keys,  25°;  San  Diego,  Cal.,  27°;  Jacksonville, 
Fla.,  29°;  Santa  F6,  Galveston,  New  Orleans,  New  Shoreham,  R.  L,  and  Macon,  N.  C, 
30°;  Pensacola,  FUk,  32°;  Hatteras,  N.  C,  34°;  Portsmouth,  N.  C,  36°;  Cape  May,  N. 
J.,  and  Smithville,  N.  C,  37°;  Indionola,  Montgomery,  Newport,  R.  I.,  and  Savannxth, 
38°;  Helena,  Mont.;  Vicksburgh,  Wilmington,  N.  C,  and  Atlanta,  39°.    The  largest 
are:  Campo,  Cal.,  79°;  La  Mesilla,  N.  Mex.,  and  Stockton,  Tex.,  70°;  Rapid  City,  Dak., 
69°;  Florence  and  Phoenix,  Ariz.^  Fort  Elliott,  Tex.,  and  Fort  Meade,  Dak.,  68°;  Con- 
cho and  Fort  McKavett,  Tex.,  67^ ;  San  Carlos  and  Tucson,  Ariz.,  Silver  City,  N.  Mex., 
West  Las  Animas,  Colo. ,  and  El  Paso,  Tex. ,  65°.    The  greatest  doily  ranges  varied  in  the 
different  districts  as  follows:  New  England,  from  15°  at  NewSliorehamonthe9thto37° 
at  Mount  Washington  on  1st;  Middle  Atlantic  States,  21°  at  Cape  May  on  5th  and  25^ 
at  Philadelphia  to  34°  at  Williamsport  on  17th  and  35°  at  Lynchbnigh  on  18ih;  South 
Atlantic  States,  19°  at  Savannah  on  Ist  and  26th,  and  21°  at  Hatteras  on  17th,  to  29°  at 
Charlotte  on  18th  and  30°  at  Augusta  on  2Ist;  Florida  Peninsula,  14°  at  Key  West  on 
27th,  to  22°  at  Cedar  Keys  on  3d;  Eastern  Gulf  States,  19°  at  New  Orleans  on  20th,  to 
28°  at  Montgomery  on  21st,  and  29°  at  Mobile  on  29th;  Western  Gulf  States,  16°  at  Gal- 
veston on  12th,  18°  at  Port  Eads  on  25th  and  19°  at  Indianola  on  23d,  to  36°  at  Fred- 
ericksburgh,  Tex.,  on  19th  and  23d,  and  39°  at  San  Antonio  on  23d;  Rio  Grande  Valley. 
27°  at  Brownsville  on  23d,  to  47°  at  Eagle  Pass  on  23d;  Ohio  Valley  and  Tennessee,  29° 
at  Indianapolis  on  1st  and  18th,  and  29°  at  Cincinnati  on  18th,  to  34°  at  Pittsbuigb  on 
3d  and  35°  at  Chattanooga  on  21st;  Lower  Lake  region,  29°  at  Oswego  on  Ist,  31°  at 
Bafiolo  on  3d,  and  31°  at  Erie  on  4th  to  37°  at  Cleveland  and  Toledo  on  4th;  Upper  Lake 
region,  29°  at  Alpena  on  2d,  and  31°  at  Duluth  on  3d,  to  39°  at  Marquette  on  4th;  Ex- 
treme Northwest,  33°  at  Moorhead  on  3d  to  37°  at  Bismarck  on  2d,  and  38°  at  Saint  Vin- 
cent on  5th;  Upper  Mississippi  Valley,  28°  at  Springfield  on  Ist,  Keokuk  on  5th  and 
Cairo  on  10th,  to  46°  at  Saint  Paul  on  1st;  Missouri  Valley,  29°  at  Springfield,  Mo., 
on  21st,  to  47°  at  Yankton  on  2d  and  49°  at  Fort  Bennett,  I^k.,  on  1st;  Northern  Slope, 
25°  at  Helena  on  19th,  to  47°  at  Fort  Keogh  on  2d  and  54°  at  Fort  Benton  on  4tb;  Mid- 
dle Slope,  21°  at  Pike's  Peak  on  9th  and  37°  at  Denver  on  23d  to  50°  at  West  Las  Ani- 
mas, Colo.,  and  51°  at  Fort  Elliott,  Tex.,  on  25th;  Southern  Slope,  37°  at  Fort  Griffin, 
Tex.,  on  10th,  39°  at  Henrietta  and  Jacksborough,  Tex.,  on  20th,  to  50°  at  Concho,  Tex., 
on  20th,  Coleman  City,  Tex.,  on  23d,  and  51°  at  El  Paso,  Tex.,  onOth;  Southern  Plateau, 
33°  at  Santa  Fi>  on  23d,  to  53°  at  La  Mesilla,  on  26th;  Middle  Plateau,  30°  at  Salt  Lake 
City  on  20th,  to  38^  at  Winnemncca,  on  14th;  Northern  Phiteau.  32°  at  Spokane  Falls, 
Wash. ,  on  3d  and  13th,  and  33°  at  Bois6  City  on  2d  to  41°  at  Fort  Missoula  on  1st;  North 
Pacific  Coast  region,  29°  at  Portland  on  13th,  to  40°  at  Olympiaon  30th;  Middle  Pacific 
Coast  region,  21°  at  San  Francisco  on  28th,  to  32°  at  Red  Bluff  on  29th  and  33°  atSacn- 
mento  on  27th;  South  Pacific  Coast  region,  24°  at  San  Diego  on  22d  to  50°  at  Campo  on 
29th. 

Fro8t8. — In  the  various  districts  they  were  reported  on  the  following  dates :  New  A- 
gland :  1st  to  6th,  8th  to  19th,  22d  to  30th.  Middle  AtJantie  States :  1st,  3d,  4th,  9th  to 
18th,  23d  to  28th.  Tennessee:  12th,  13th,  15th  to  17th,  30th.  Ohio  VaUep:  10th  to 26th, 
2dth  to  30th.  Lower  Lake  region:  1st,  3d,  5th,  6th,  8th  to  13th,  16th  to  19th,  21st  to 
26th,  29th,  30th.  Upper  Lake  region:  1st  to  17th,  20th  to  26th,  28th  to  30th.  Extreme 
Northwest ;  1st,  2d,  4th  to  7th,  9th  to  15th,  19th,  20th,  22d,  28th,  29th.  Upper  Mississippi  Vah 
ley :  1st,  10th  to  17th,  20th,  21st,  23d,  24th,  27th,  29th,  30th.  MissouH  VaUeg:  6th,  6th, 
10th  to  12th,  14th  to  17th,  20th,  27th  to  30th.  Northern  Slope:  2d  to  26th,  28th  to  30th. 
Southern  Slope :  15th.  3fiddle  Slope :  4th  to  17th,  19th,  21st  to  23d,  28th  to  30th.  SoM- 
ern  PlaUau :  1st,  2d,  4th,  5th,  7th  to  9th,  11th  to  19th,  21st,  22d,  30th.  MiddU  PlaUem: 
4th,  6th  to  8th,  10th  to  18th,  20th  to  26th.  Northern  Plateau:  3d,  4th,  7th,  8th,  11th 
to  13th,  16th  to  ISth,  20th  to  26th,  28th,  29th.  North  Pacific  Coast  region,:  6th,  7th,  9th 
to  13th,  16th,  20th,  22d,  23d,  25th,  27th,  2dth.     MiddU  Pacific  Cbasl  region:  23d,  25th. 

Frosts  were  also  reported  fh>m  the foUowingstationsnotincluded in thedistricts named 
above :  Highlands,  N.  C,  on  28th;  Murphy,  N.  C,  11th,  12th;  Weldon,  N.  C,  13th,  17th, 
24th;  Little  Rock,  Ark.,  15th,  17th;  Mount  Ida,  Ark.,  15th,  16th,  30th;  San  Gorgpnia, 
Cal.,  6th,  7th,  8th,  9th,  17th,  18th,  21st,  22d,  24th,  25th.  Injury  to  v^retation  by  frosts 
has  been  reportcd.a8  follows:  Lynchburgh,  Va.,  13th,,  light  frost;  great  apprehension  in 
regard  to  the  fruit  crop.  Norfolk,  Va.,  25th,  fiirmers  report  dainage  to  finiit  and  vegeta- 
bles by  ftost  Moigantown.  W.  Va.,  13th,  fruit  and  crops  injured.  Indianapolis,  30th, 
vegetation,  which  at  bqginnmg  of  month  was  for^vard,  was  retarded  by  cold  weather  of 
latter  part  of  month.  Injury  by  frost  is  variously  estimated,  and  is  not  now  considered 
as  great  as  was  first  thought.  Wheat  so  fiir  advanced  as  to  shoot  was  killed.  The  loss  to 
cherry  trees  is  about  60  per  cent. ;  to  apple  trees  about  30;  to  peach  trees,  not  hang  in 


REPOBT   OF  THE   CHIEF   SIONAL-OFFICEB. 


309 


fhll  bloom,  the  i^jary  was  slight.    Garden  vegetables  are  backward.    Logansport,  Ind., 
10th,  ice;  it  is  feared  that  the  fruit  crop  has  suffered  ix^juiy.    Sandusky,  11th,  the  cold 
weather  of  last  nij^ht  has  caused  much  fear  respecting  the  fruit  crop.    Toledo,  12th,  light 
frost;  it  is  feared  that  fruit  which  is  far  advanced  has  been  injured.    Sandusky,  14th,  it 
is  now  considered  that  the  damage  from  cold  weather  of  past  few  days  has  been  overesti- 
mated, and  that  the  injury  is  only  slight.    Milwaukee,  12th,  fears  are  entertained  that 
crops  have  been  injured  by  late  frosts.    Port  Huron,  Mich.,  12th,  it  is  generally  reported 
throughout  the  State  that  the  crops  have  been  seriously  ii^ured  by  the  late  cold  weather. 
Dubuque,  11th,  early  vegetables  and  fhiit  considerably  damaged  by  frosts  of  post  two 
days.     Coleman  City,  Tex.,  heavy  frost,  killing  vegetation.    Santa  Fu,  14th,  very  cold; 
heavy  frost,  ii\juring  early  fruit.    La  Mesilla,  N.  Mex.,  15th,  temperature  24°.  5;  tender 
vegetation  generally  killed  or  ii^ured;  apricota,  peaches,  and  apples  almost  entirely  de- 
stroyed; leaves  of  tropical  trees  killed;  29th,  temperature  fell  to  29°. 8,  causing  plight  in- 
jury to  tender  vegetation.    Vevay,  Ind.,  1st,  vegetation  unusually  forward.    11th,  se- 
vere frost;  all  kinds  of  shrubbery  and  early  flowering  plants  destroyed;  apples,  pears, 
plums,  peaches,  and  cherries  badly  injured;  wheat  is  also  damaged.    12th,  temperature 
24°;  vegetation,  which  has  withstood  the  previous  cold  weather,  entirely  blighted.    Wa- 
bash, Ind.,  30th,  much  of  the  early  fruit  is  killed  and  wheat  ix\jured  by  cold  weather. 
Charleston,  111. ,  30th,  fruit  nearly  all  killed  by  cold  weather.    Scunt  Meinrad,  Ind. ,  1 1th, 
much  lAJury  done  by  frost    Fort  Wayne,  Ind.,  10th,  iiguring  blossoms.    Independence, 
Ejins. ,  15th,  frost  ii\j  uring  vegetation  in  lowlands.    Clay  Centre,  Kans. ,  30th,  killing  po- 
tatoes, peaches,  gmj)^,  and  all  tender  plants.    Creswell.  Kans.,  30th,  very  heavy  frost, 
killing  potatoes  and  injuring  fruit    Fedcralsburgh,  Ma.,  23d,  24th,  severe  frosts,  seri- 
ously inuring  peach  crop.    Pierce  City,  Md.,  15th,  killing  potato  vines.    Bethel,  Ohio, 
11th,  ground  frozen;  fruit  ii\jured;  15th,  fruit  and  wheat  kUled  by  cold  weather.    Col- 
lege Hill,  Ohio,  11th,  ground  frozen;  much  injury  done  to  fruit    Portsmouth,  Ohio, 
11th  to  16th,  heavy  frosts;  nearly  all  of  early  firuit  killed.    New  Athens,  Ohio,  10th  to 
loth,  nearly  all  of  peach  crop  killed  by  cold  weather  j  other  fhiits  damaged.    Wy theville, 
Vo.,  10th,  11th,  vegetation  seriously  injured.    Variety  Mills,  Va.,  12th,  unusually  heavy 
frost,  destroying  vegetables.    Wilmington,  Bel.,  llfh,  temperature  below  freezing,  caus- 
ing great  anxiety  respecting  peach  crop.    Middletown,  Del. ,  11  th,  although  the  tempera- 
ture fell  to  29°  no  serious  damage  has  resulted.    Smyrna,  Del. ,  11th,  about  20  per  cent,  of 
the  peach  buds  are  open ;  ice  formed  to  the  thickness  of  three-quarters  of  an  inch ;  no  serious 
damage  is  feared.    Felton,  Del.,  11th,  no  serious  damage  has  been  done  to  peach  crop  by 
cold  weather.    Bridgevillc  and  Salisbury,  Del. ,  report  mat  the  peach-crop  prospects  have 
not  been  iigured.    Georgetown,  Del.,  11th,  it  is  feared  that  serious  ipjury  to  peach  crop 
will  result  from  cold  weather.    Fredericksbnrgh,  Va-j  11th,  the  sudden  change  in  tem- 
perature has  endangered  the  p^h  crop  in  northern  Virginia.    Wheeling,  W.  Va.,  11th, 
dispatches  from  various  points  in  this  State,  Ohio,  and  Pennsylvania  show  that  the  recent 
cold  weather  has  damaged  early  apples,  peaches,  and  small  fruits;  wheat  has  also  been 
injured.    Columbus,  Ohio,  11th,  the  secretary  of  the  State  board  of  agriculture  thinks 
that  the  fruit  crop  has  been  badly  damaged,  if  not  entirely  destroyed.    Farmers  report 
the  wheat  crop  to  have  suflfered  serious  ii^ory.    Kalamazoo  and  South  Haven,  Mich., 
11th,  dispatches  report  prospects  in  the  fruit  belt  as  flattering,  aside  from  the  damage  done 
small  fhiits  from  the  recent  cold  weather.    Memphis,  21st,  reports  from  HaywocS,  Tip- 
ton, and  Lauderdale  Counties,  Tennessee  and  Mississippi,  and  Crittenden  County,  Arkan- 
sas, state  that  the  frosts  of  the  14th,  15th,  and  16th  killed  all  cotton  in  those  counties, 
necessitating  replanting,  which  will  put  back  farming  operations  about  two  weeks. 

TaHe  of  maximum  and  minimum  temperature  for  March,  1882. 


State  or  Territory. 


AlalMuna.. 

Do 

Arizona .... 

Do 

Arluuisas... 
Galifornia .. 

Do~. 

Colorado.... 
Do- 


Signal  Sexxloe. 


Station. 

• 

8 

i 

Mobile 

o 

"la* 

o 

Montftomeiy 

Ph<Bnix « « 

48 

Presooit 

21 

Little  Bock 

85 

01 

48 

Vlaalia « 

Oampo 

10 

WestLaa  Anlmafl...... 

Pike's  Peak 

83 
35 

18 
—  5 

United    States  Army   post  sur- 
geons or  Toltintary  observers. 


Station. 


^/peiiKR ..... .......  ......  ■■■.■! 

Uniontown .  ^........~.~.. 

Texas  HilL — .. 

Madison.  ..............m....... 

Indionnd  Mammoth 
Tank. 


Fort  Lyon 

Fort  Gfftrland....... 


I*  *  •  *••••«•••»••  •»•• 


s 

99 


O 

92 


••••«••  «•••! 


105 

107 

04 

104 


86 


s 


33 


15 


8 
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TaUe  of  maximum  and  flntiu'ffiicin  iemperaimrt  for  March,  1682 — Contiiiiied. 


Slate  or  Territory. 


Conneoticnt .. 
Dakota  «.^... 


Do-- 

Delaware 


Diatrict  of  Oolumbia.. 

Florida  

Do 

Georgia 


Do 

Idaho  .... 

Do.- 

niinoto-. 


Do- 

Indiana 

Do - 

Indian  Territory. 
Iowa- -< 

Do 


Kentucky.. 
Lonieiana .. 

Do,....-. 

Maine 

Do 

Maryland .. 

Do 


Mnniffhuaette  -. 

Do 

Michigan.. 


Do 

Minnesota  ...— . 

Do. 

Missinippi , 

Do 


Missouri  -. 

Do 

Montano ... 

Do 


Nebraska 

Do 

Nevada. 

Do 

New  Hampshire. 

Do. 


New  JerMy 


Do 

New  Mexico. 

Do 

New  York  ... 

Do 


North  Oarolina 
Do 

Ohio 

Do 


Oregon  

Do 

Pennsylvania  -. 

Do 

Rhode  Island .... 
South  Carolina-. 
Tenn< 

Do... 
Texas 

Do... 


Signal  Service. 


Station. 


and 


New  Haven.... 

Fort    Bennett 
Yankton. 

Fort  Meade 

Delaware  Break- 
water. 

Washington 

Key  West — . 

Pensaoola 

Augusta  and  Savan- 
nah. 

Atlanta. - 

Fort  fjapwai 

CoBur  d*A1ene — . 

Springfield... 


Chicago 

IndiaiuHK^is 


Fort  Oibsun. 
Des  Moines... 
Dubuque. 


Dodge  City. 
Louwvf" 


ivUle. 
Shreveport. 


Portland.. 
Bastport .. 
Baltunore , 


>  ••••••••••••••I 


Springfield 

Boston 

Detroit  and  Qrand 

Haven. 
Alpena .................... 

Saint  Paul -. 

Saint  Vincent 
Vicksburgh... 


••••••••••• 


H 


o 
88 


84 


87 
*80 


80 


8S 


87 


62 


71 


71 


86 


Springfield.. .« 

Saint  Louis. 

Fort  Keogh 

FortShaw  and  Deer 
Lodge. 

Omaha 

North  Platte 

Winnemucca , 

Pioche 

Mt.  Washington 


Bamegat  and  Little 
Egg  Harbor. 

Atlantic  City 

LaMesilla.- 

SanU  P6 

Rochester „. 

Buffalo 


Charlotte. 


Cincinnati 

Cleveland  and  To- 
ledo. 

\J  AU«v vl  i  lU  •••«••■••••••••••»••< 

Pittsburgh .................. 

Erie. ....... 

Narragansett  Pier.-.. 
Charleston 
Memphis...— ...-..— 
Knoxvillc.............. 

Rio  Grande  City 
Grierson  Springs— 


••••«•••■••• • • a 


84 


o 
21 


8 


X7 

'in 


48 


20 


••«««•«•• 


89 
24 


84 


81 
47 


19 


12 

47 


2B 


84 

re 


86 
'74 


96 

78 


88 


•••••«••••• 


80 
83 


•••««•«■•«•* 


66 
86 
88 


107 


14 


25 

18 

16 

—18 


24 


18 
19 
19 

86 
22 


T7nited  States  Army 
geons  or  volum 


tsar> 


Statiqn, 


Soothington.. 


FortsHall  and  Sully 
Fori  Pembina 


•«■«•• •• 


Live  Oak-. 
Waldo..— 


Way  Cross. 
Calhoun.—. 


Anna  and  Charii 
ton. 

Riley- 

Veva 
Spj 


?vay 

icelattd... 


Cedar  Ri4>ids.- 


Clinton  and  Cresco. 
Clay  Center. 


Bowling  Green—. 
Alexandria  — -. 

Amlti  City 

Dexter...————. 


Emmittsburg.. 

Fallston.O  wing's 
Mills,  Sandy 
Springs,  and 
Woodstock. 

Somerset. 

Heath..  

NUes 


Fort  Brady. 


Hernando.. 


•»«*^««»*« 


Batcville.  Grenada, 

and  Lake. 
Protem —...-.—... 


Curryville.— 


Port   Ellis   and 
Blackfeet  Agency. 
Fremont., 


M 

a 


o 

60 
88 


90 
90 
91 


91 


I4 
84 
94 


77 


79 


90 


8 


22 

—  6 


Humboldt 
Boca 


•  ••>♦—»>■<•■■■*■  I  !>■! 


Contoooookville 

New  Maiket 

Atoo 

Somerville. 

Fort  Stanton 


90 


64 


81 


80 


21 
23 
46 

86 

20 


Fort  Hamlltdto. 


Piatt sbnrgb  Bar- 
racks. 

Salisbury 

Lumberton  — — . 

Portsmouth—-... 

New  Athens  and 
Ruggles. 

Fort  Klamath 


Dy  berry.—. 


>■»•••  •»••«•«  »■■■< 


Saint  Bfatthews.. 
Austin 


»•••••••« 


86 
86 
90 


18 

28 

SI 

"5 

f 

24 

14 
11 


87 
S7 


21 
10 

8 

u 

21 
5 

U 
20 

20 

7 
14 


90 


26 
80 


....la..... ..   I......... 
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Table  of  maximum  and  mihdmum  iemperaiure  for  Marchf  1882— -Oontintied. 


State  or  Territory. 


CUgniil  Sorvioo, 


Utoh^ 

Do 

Vermont 

Do 

VirffiniA  .mm^..^-.. 

Do 

Washington  Territory. 

Do 

Wert  Virginia 

Wiaconain 

Do 

Wyoming^ 


Sectioii. 


Salt  Lake  City 
Darlington .» 


Lynohbargh 
Chinootoaguo  .». 
Olympia...^^...^. 
Pomeroy^^^.^^. 

Hor^antown 

Madieon.~».....M~.~. 

La  Crosso..i...«.^^. 
Oheyenne.  ......mM. 

FortWaahakie.., 


I 


o 
78 

■■■■■•♦ 

09 

85 

7» 

77 
78 

— — — » 

74 
74 


a 


15 

80 
80 
80 
27 
28 

n' 

15 


United  States  Army  post  sur- 
geons or  voluntary  observers.' 


Section. 


Promontory.^ 
Fort  Douglas.. 
Stafford  .........M. 

Luncubutgh 

Variety  Millsu 
Fort  Canby. 


Helvetiak....MM*M 

Ashland ....».»... 
Fort  Fred  Steele......^ 


• • •••• ••••« ■ 


3 


O 

85 
85 

I— !■■■■ 

80 


80 
79 


,     75 


26 


—2 


•••••••»• 


20 


10 


PBSCIPITATIOK. 


The  difltribntioxi  of  tainfall  over  the  United  States  nnd  Canada,  as  determined  ftom 
observations  taken  at  over  six  hundred  stations,  is  exhibited  on  Chart  No.  III.  The 
table  on  the  left-hand  comer  of  this  chart  shows  the  average  monthly  roinfkll,  determined 
from,  the  records  of  Signal  Service  stations  in  the  several  districts,  and  the  excess  or  de- 
ficiency as  compared  with  the  average  for  many  years. 

There  has  been  a  deficiency  of  rainfoll  in  New  Englmid,  except  on  the  summit  of  Mount 
Washington  where  the  rainfidl  amounted  to  11.2  inches,  or  7.72  imdies  more  than  the 
average. 

In  the  Middle  and  South  Atlantic  States,  the  Ohio  Valley,  and  the  Lower  Lake  region 
the  deficiency  amounted  to  less  than  one  inch.  In  Tennessee  and  the  Western  Gulf  States 
the  deficiency  ranged  from  1.73  to  2.05  inches.  On  the  North  Pacific  coast  an  excess  of 
2.00  inches  is  reported,  while  in  the  Middle  and  South  Pacific  Coast  regions  the  rainfiUl 
was  about  one-half  inch  below  the  average. 

At  the  station  on  the  summit  of  Pike's  Peak,  4.79  inches  of  rain  are  reported;  the 
average  for  the  month  of  April  being  4.13  inches. 

Deviations  from  average  precipitaUon. — ^Under  this  heading,  departures  exhibited  by  the 
reports  from  the  rcmlar  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfidls  ^  published  in  the  lower  left-hand  comer  of  Chart  III).  The  fol- 
lowing items  of  importance  in  connection  with  this  subject  are  rep<n*ted  by  "voluntaiy 
observers:  Connecticut:  Southington,  monthly  rainfiill  0.85  inch,  which  is  much  below 
the  average  of  the  past  twelve  years.  During  that  period,  the  largest  monthly  precipi- 
tation for  April,  5.41  inches,  occurred  in  1870;  the  smallest,  1.15inches  (with  the  excep- 
tion of  April,  1882),  occurred  in  1881.  lUinoia:  Riley,  monthly  rainfall  3.29  inches,  or 
0.60  inch  above  the  average  of  the  past  twenty-one  years.  Only  the  monthly  rainf^ls 
of  April  1861,  '68,  and  *72  exceeded  that  of  the  current  year.  Kansas:  Wellington, 
mon&ly  rainiy  1  3. 10  inches  or  1 .  04  inches  above  the  average  of  the  past  three  years.  Law- 
rence, monthly  rainMl  3.20  inches  or  0.17  inch  above  the  April  average  for  the  past 
fourteen  years.  During  that  period  the  largest  monthly  rainfall  for  April,  5.48  inches, 
occurred  in  1878;  the  smallest,  1.08andl.27inches,  occurred  in  1870and '81  respectively. 
The  total  amount  of  precipitation  for  the  four  months  ending  April  30, 1882,  is  7. 18  inches, 
which  is  0.62  inch  more  thanthe  average  fortheaame  period  in  the  fourteen  preceding  years. 
Maine:  Gardiner,  monthly  precipitation  2.65  inches  or  0.71  inch  below  the  average  of  the 
past  forty-six  years.  Maryland:  Fallston,  monthly  rainfall  2.82  inches,  or  0.45  inch  be- 
low the  average  for  the  past  eleven  years.  During  that  period,  the  largest  April  rain- 
ffdl,  8.11  inches,  occurred  in  1874;  the  smallest,  1.76  inches,  occurred  in  1676.  Nebraska, 
Sutton,  monthly  rainfall  10.96  inches,  which  has  been  exceeded  but  once  in  thirty  years 
in  this  section,  viz,  at  Plattsmouth  in  1873,  when  the  April  precipitation  was  15.90  inches. 
New  Hampshire:  Contoocookville,  monthly  precipitation,  1.00  inch,  is  less  than  one. 
third  of  the  April  average  for  the  past  eleven  years.  New  York:  North  Volney,  monthly 
rain&ll  1.80  inches,  or  0.42  inch  below  the  average  of  past  nine  years.  During  that 
period  the  largest  monthly  precipitation,  3.65  inches,  fell  in  1874  ;  the  least,  0.65  inch, 
fell  in  1879.  Palermo,  monthly  rainfall  1.67  inches,  or  0.70  inch,  below  the  average  of 
the  past  twenty-two  years.    During  that  period  the  largest  monthly  rainfall,  6.20  indies, 
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foil  in  1863;  the  leost,  0.20  inch,  fell  in  1879.  Virgima:  Wytheville,  monthly  xainfiill, 
2.81  inches,  or  about  0.89  inch  below  the  April  average  of  eighteen  years.  Daring  that 
period  the  largest  April  rainfall,  6.50  inches,  fell  in  1862;  the  least)  0.80  inch,  feil  in 
1876.  West  Virginia:  Helvetia,  monthly  nonfall,  4.26  inches,  or  0.71  inch,  aboTe  the 
averse  of  the  past  six  years.  MtMouri:  Saint  Lonis,  Miaaonri  Weather  Service  rq^Mxrts, 
rain&ll,  4.30  inches,  or  abont  the  average  of  the  post  forty-five  yeoxs. 

Special  heavy  rains, — 4th,  Key  West,  Fla.,  3.23  inches.  Little  Bock,  Ark.,  1.50  in 
thirty  minutes;  Presoott)  Axk.,  7.20.  7th,  Protem,  Mo.,  1.64in three honrs;  Amit^City, 
La.,  3.32.  7thand 8th, Corinth,  Tenn., 4.50.  8th, Brownsville, TeuL,  6.04; Milan, Tenn., 
5.00;  Paris,  Tenn.,  3.14.  11th,  Alexandria,  La.,  4.00.  12th,  Griffin,  6a.,  5.01;  DnUas, 
Tex.,  3.31;  Montlcello,  Ark.,  3.02;  Presoott,  Ark.,  7.35.  18th,  Vicksbnigh,  2.43  in  tax. 
hours;  Natchitoches,  La.,  2.55.  18th  and  19th,  Mobile,  7.30,  of  which  6.70 feU  in  ei|^t 
hours.  19th,  Amit^City,  La.,  2.80;Meridian,  Miss.,  2.50.  19th  and  20th,  Saint  Augostine, 
Fla.,  3.81  intenhour8;W2ado,FU.,  6.86.  21st,  Booneville,  Mo.,  2.95.  22d,  Chattonocwa, 
2.99;  Dalton,  Ga..  2.75;  Tuscaloosa,  Ala..  2.70;  Arkansas  City,  Ark.,  4.03;  MontioeUo, 
Axk.,  3.00;  Aberdeen,  Miss,  6.50;  Colum dub,  Miss.,  2.93;  Macon,  Miss., 2.65;  Meridian, 
Miss.,  3.20.  23d,  Savamuih,  Ga.,  1.19  in  forty-five  minutes;  West  Point,  Ga.,  2.69; 
Eastman,  Tenn.,  3.05;  Columbia,  Ga.,  2.85.  27th,  Fort BanancaSjFUi.,  3.05 in  three  bonis 
and  forty  minutes.  28th,  Helena,  Ark.,  2.63;  Oxf<^,  Bans.,  3.25;  Prescott^  Ark..  3L75. 
At  Walnut  Bidge,  Ark.,  6.79  inches  fell  on  the  6th,  7th,  and  8th. 

Largest  fiMmM/y  rainfaOSf  induding  mdted  snow, — ^Presoott,  Ark.,  22.18  indies;  Alex- 
andria, La.,  12.13;  Amit^City,La.,  11.71;  Aberdeen,  Miss.,  11.24;  Mount  WoBhington, 
11.20;  Sutton,  Nebr.,  10.95;  Macon,  Miss.,  10.25;  Waldo,  Fla.,  10.22;  Mobile,  Ala.,  9.92; 
Brownsville,  Tenn.,  9.41;  Tuscaloosa,  Ala.,  9.41;  Meridian,  Miss.,  9.20;  Walnut  Bidge, 
Ark.,  9.03;  Corinth,  Tenn.,  9.02;  Cheneyville,  La.,  8.89;  Columbus,  Miss.,  8.52;  Oko- 
lona,  Miss.,  8.41;  State  Line,  Ala.,  8.31;  Natchitoches,  La.,  8.20;  Green  Springs,  Ala., 
8.18;  Lake,  Miss.,  8.16;  Demopolis,  Ala.,  8.16;  Jackson,  Miss.,  8.14;  Griffin,  Ga.,  7.84; 
Clinton,  Iowa,  7.40;  Csdhoun,  Ga.,7.38;  Saint  Augostine,  Fla.,  7.27;  Monticello.,Ark., 
7.29;  Stockham,  Nebr.,  7.20;  Cedar  Bend,  Nebr.,  7.19;  Fort  Barrancas^  Fla.,  7.08;  Gre- 
nada. Miss.,  7.06;  Monroe,  La.,  7.08;  Arkansas  City,  Ark.,  7.06;  Mil  ford;  Nebr.,  6.68; 
Brook  Haven,  Miss.,  6.90;  Inavale,  Nebr.,  6.80;  FortCanby,  Wash.,  6.80;  Chicago,  6.72; 
Protem,  Mo.,  6.61;  West  Point,  Ga.,  6.54;  Fayette,  Miss.,  6.50;  Pawnee  City,  Nebr., 
6.50;  Edwards,  Miss.,  6.33;  Troy,  Ala.,  6.18;  Crete,  Nebr.,  6.17;  NewCorydon,  Ind., 
6.01. 

Smallest  numUdy  ratnfaUf  induding  melted  snow, — ^Blammoth  Tank,  Mojave  and  Indio^ 
Cal. ;  Texas  Hill,  Casa  Grande,  Benson,  Wilcox,  Yuma,  Phoenix,  San  Carlos,  and  Pantspo, 
Ariz. ;  £1  Paso^  Tex.;  Lordsbuigh,  N.  Mex.,  and  Terrace,  Utah,  none;  Florence,  Axis., 
trace;  La  Mesilla,  N.  Mex.,  and  Waco,  Tex.,  0.01;  Camp  Thomas,  Ariz.,  0.02;  Fott 
Verde  and  San  Simon,  Ariz.,  0.03;  Kilton,  Utah,  and  Tucson,  Ariz.,  0.05;  Fort  Grant, 
Ariz.,  0.07;  Silver  City,  N.  Mex.,  0.08;  Concho,  Tex.,  0.09;  Stockton,  Tex.,  0.12;  Biis- 
sellville.  Ark.,  0.14;  Fort  McDermott,  Nov.,  0.14;  Coucho,  Tex.,  0.17;  Weimar,  Tex., 
0.20j  Coleman  City,  Tex.,  and  Talladega,  Ala.,  0.24;  Antioch,  Cal.,  PaUsade  and  Browns, 
Nev.,  0.25;  Solidad,  Cal.,  and  Sante  Fe,  N.  Mex.,  0.26;  Presoott,  Ariz.,  0.28;  Garlin, 
Nov.,  0.30;  Promontory,  Utah,  0.32;  Uvalde,  Tex.,  0.33;  Chualer,  Cal.,  0.34;  Colusa, 
Cal.,  0.35;  GainsviUe,  Ga.,  and  Bene,  Nev.,  0.38;  Goloonda,  Nev.,  and  Fort  Wingate, 
N.  Mex.,  0.40;  Texarkaoa,  Ark.,  0.42;  Coreicana,  Tex.,  0.44;  Cheyenne,  Wyo.,  0.46; 
Annaheim,  Cal.,  0.48;  Brentwood,  Cal.,  0.49;  Tiooma,  Nov.,  Bavenna,  CaL,  and  Pem- 
bina, Dak.,  0.50. 

Rainy  days, — ^The  number  varied  in  New  England  from  10  to  21;  Middle  Atlantic 
States,  10  to  17;  South  Atlantic  States,  8  to  19;  Florida  Peninsula,  8  to  13;  East  Golf 
States,  11  to  12;  West  Gulf  States,  6  to  14;  Bio  Grande  Yall^,  1  to  5;  Ohio  Valley  and 
Tennessee,  10  to  16;  Lower  Lake  region,  10  to  16;  Upper  Lake  region,  8  to  18;  Extreme 
Northwest,  8  to  13;  Upper  Mississippi  VaUey,  9  to  14;  Missouri  Valley,  10  to  16;  North- 
emSlope,  8  to  15;  Middle  Slope,  6  to  15;  Southern  Slope,  0  to  8;  Southern  Plateau,  Oto 
7;  Middle  Plateau,  10  to  14;  Northern  Plateau,  7  to  16;  North  Pacific  Coast  r^;ion,  18 
to  21;  Middle  Pacific  Coast  region,  8  to  9:  South  Pacific  Coast  region,  0  to  8. 

Cloudy  days, — ^The  number  varied  in  New  England  from  5  to  14:  Middle  Atlantic 
States,  8  to  14;SouthAtlanticStates,6tol2;FloridaPeninsula,  4to6;'£ast  Gulf  States, 
6  to  11;  West  Gulf  States,  5  to  15;  Bio  Grande  Valley,  6  to  13;  Ohio  VaUey  and  Ten- 
nessee, 7  to  12;  Lower  Lake  region,  9  to  14;  Upper  Lake  region,  5  to  12;  Extreme  North- 
west, 5  to  12;  Upper  Mississippi  Valley,  6  to  13;  Missouri  Vc^ey,  9  to  16;  Northern  Slope, 
6  to  13;  Middle  Slope,  2  to  8;  Southern  Slope,  0  to  7;  Southern  Plateau,  0  to  4;  Middle 
Plateau,  4  to  12;  Northern  Plateau,  6  to  10;  North  Pacific  Coast  region,  14  to  16;  Middle 
Pacific  Coast  region,  3  to  8;  South  Pacific  Coast  region,  1  to  6. 

Snow, — ^The  &te8  on  which  snow  fell  in  the  various  districts  are  as  follows:  New  Eng- 
land,  1st  to  4th,  6th  to  15th,  18th  to  25th,  27th  to  29th;  Middle  Atlantic  States,  9th  to 
12tb,  21st  to  24th.    Ohio  VaUey,  10th,  11th,  15th,  19th,  22d,  26th.    Lower  Lake  re- 
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^on,  Ifit,  10th  to  l^h,  14th  to  16th,  21st.  Upper  Lake  region,  2d,  9th  to  14th.  19th  to 
2l8t,  23d,  26th  to  dOth.  Upper  Misissippi  Valley,  let,  3d,6th  to  12th,  18th,  19th.  Mis- 
Bouri  Valley,  11th  to  13th,  22d.  Extreme  Northwest,  6th,  6th,  9th,  13th,  22d.  North- 
em  Slope,  4th  to  29th.  Middle  Slope,  3d,  4th,  7th,  8th,  10th  to  14th,  16th,  17th,  2l8t, 
27th  to  30th.  Southern  Plateau,  5th,  7th,  10th,  12th  to  14th,  17th,  20th  to  22d.  Mid- 
dle Phiteao,  3d  to  6th,  9th  to  11th,  15th  to  17th,  20th,  22dto  23d.  Northern  Plateau, 
10th,  16th,  19th,  20th,  22d  to  24th,  26th,  27th.  North  Pacific  Coast  region,  6th,  20th, 
523d.  Lynchbuigh,  Va.  ^  23d.  The  Blue  Ridge  Mountains,  20  miles  distant,  are  partly  cov- 
ered with  snow.  Burhngton,  Vt.,  29th.  The  summits  of  the  Adirondacks  (notably 
Mount  Marcy )  and  of  Green  Mountains  are  covered  ¥dth  snow.  In  a  sheltered  place,  20 
feet  from  si^oal  office,  snow  remains  to  a  depth  of  four  feet^ 

Largest  monthly  snow  fail, — Mount  Washington,  66  inches;  Cisco,  Cal.,  56;  Sum- 
mit)  Gal.,  32.5;  Emigrant  Gap,  Cal.,  26;  Truckee,  Nev.,  18.5;  Pike's  Peak,  Colo.,  18; 
Blackfeet  Agency,  Mont,  17.6;  Wells,  Nev.,  13;  Otego,  Nov.,  12;  Eastport,  Me.,  and 
Boca,  Nev.,  10;  Stratford,  Vt.,  and  Orono,  Me.,  9;  Lunonburgh,  Vt.,  and  Hermosa,  Cal., 
8.5;  jBloonung  Grove,  Pa.,  8;  Alta,  Gal.,  Elko,  Nev.,  Port  Jorvis,  N.  Y.,  and  Beowawa, 
Nev.,  6. 

Depth  of  mow  on  ground  at  end  of  month, — Colorado:  Pike's  Peak,  18  inches.  Maine: 
Eastport,  10  inches.    New  Hampshire:  Mount  Washington,  66  inches. 

HaU, — Eastport,  2d.  Manasquan,  N.  J.,  2d.  Lynchburgh,  Va.,  27th.  Delaware 
Breakwater,  Del.,  23d.  Philadelphia,  19th.  Washington,  D.  C,  22d.  Atlanta,  3d. 
Augusta,  9th,  22d.  Mobile,  1 1th.  Palestine,  Tex. ,  11th,  8. 04  p.  m. ,  heavy  rain  and  hail- 
storm continuing  until  8.18  p.  m. ;  stones  measured  three>eighthsof  an  inch  in  diameter. 
Considerable  damage  was  done  to  fruit  and  growing  crops.  The  storm  is  considered  by 
residents  to  have  been  one  of  the  severest  ever  experienced  at  this  place.  The  damage 
to  buildings,  crops,  &c.,  is  estimated  at  about  |l75,000.  Denison,  Tex.,  22d.  Fort 
Gibson,  Ind.  T.,.22d.  Shreveport,  2l8t.  Palestine,  Tek.,.  28th.  LitUe  Hock,  Ark., 
11th.  Indianola,  Tex.,  12th,  severe  hail-storm  reported  from  Tcxana,  Jackson  County, 
destroying  potatoes,  melons,  and  other  vegetables.  In  one  place  a  field  of  com  nearly 
waist-high  was  completely  destroyed  for  a  mile  square.  On  14th,  hail  was  reported  to 
have  fallen  twenty  miles  north  of  station,  and  on  the  16th  hail  fell  at  this  station.  Port 
Eads,  La.,  13th.  Fort  Concho,  Tex.,  7th,  8.55  p.  m.,  hail  measuring  half  inch  in  diam- 
eter. Nashville,  12th.  Cincinnati,  10th,  26th.  On  the  latter  date  between  4.48  and 
4.53  p.  m.,  hail  fell  rapidly;  stones  measured  half  inch  in  diameter;  in  some  instances 
breaking  window-glass.  Memphis,  11th.  Cleveland,  19th.  Rochester,  2d,  28th.  Chi- 
cago, 6th.  Madison,  Wis.,  1st.  C^iro,  22d.  Saint  Louis,  22d.  Springfield,  111.,  6th. 
Omaha,  7th.  Leavenwortli,  11th,  18th,  2l8t.  Huron,  Dak.,  8th.  Springfield,  Mo., 
22d.  Fort  Bennett,  Dak.,  25th.  Deer  Lodge,  Mont.,  15th,  19th,  20th.  Rapid  City, 
Dak. .  4th,  7th.  North  Platte,  7th,  severe  storm,  accompanied  by  hail,  which  at  first  was 
small,  but  soon  huge  ^g-shaped  and  spherical  stones  fell,  their  average  diameter  being 
about  one  and  one-fourth  inches.  Dodge  City,  Eans.,  5th.  Grierson  Springs,  Tex.,  7th, 
4.30  p.  m.,  severe  hail-storm,  accompanied  by  thunder  and  lightning;  stones  weighing 
from  one  to  two  ounces.  Henrietta,  Tex.,  21st,  severe  hail-storm  reported  from  section 
aboutthirty  miles  east  of  station.  SilverCity,  N.  Mex.,  13th.  Helena,  Mont,  19th.  Fort 
Missoula,  Mont.,  20th.  Umatilla,  Greg.,  19th.  Spokane  Falls,  Wash.,  26th.  CoBax, 
Wash.,  15th.  Bois^  City,  Idaho,  22d.  Fort  Lapwai,  Idaho,  19th,  25th.  Dayton, 
Wash.,  23d,  25th.  Red  Bluff,  Cal.,  10th.  Olympia,  Wash.,  20th,  25th.  Fort  Hale,  Dak., 
7th,  8th.  Fort  McDermitt,  Nov.,  6th^  9th,  10th.  Fort  Niagara,  N.  Y.,  28th.  Fort 
Concho,  Tex.,  7th.  Camp  near  I^residio,  Tex.,  1st.  Fort  Douglas,  Utah,  23d.  Fort 
Canby,  Wash.,  20th,  23d  to  26th.  Olivet,  Dak.,  29th.  Alexandria,  Dak.,  7th,  21st. 
Charleston,  111.,  26th.  Spiceland,  Ind.,  26th.  Vevay,  Ind.,  10th.  Rising  Sun  and 
La  Fayette,  Ind.,  10th.  Cresco,  Iowa,  3d.  9th,  21st.  Nora  Springs  and  Cedar  Rapids, 
Iowa,  25th.  Dana,  Iowa,  8th.  Holton,  Kans.,  3d.  Independence,  Kans.,  11th,  21st. 
Yates  Centre,  Kans.,  8th,  18th,  21st.  Clay  Centre,  Kans.,  11th,  Creswell,  Kans.,  17th. 
Cornish  and  Gardiner,  Me.,  7th.  FaUston,  Md.,  19th.  Owing's  Mills,  Md.,  20th. 
Federalsburg,  Md.,  23d.  Woodstock,  Md.,  10th.  Westborough,  Mass.,  7th.  Litch- 
field, Mich.,  26th,  27th.  Fayette,  Miss.,  10th,  11th,  on  latter  date  hail-stones  were 
very  large,  iiyuring  gardens  and  cotton  crop  in  some  localities.  Northfield,  Minn.,  3d, 
18th,  26th.  Protem,  Mo.,  8th,  11th,  22d.  Blackfeet  agency,  Mont.,  24th.  De  Sota, 
Ncbr.,  21st.  Genoa,  Nebr.,  7th.  Acto  and  Moorestown,  N.  J.,  19th.  Freehold,  N.  J., 
26th.  Ithaca,  N.  Y.,  6th.  Waterburgh,  N.  Y.,  7th,  27th.  White  Plains,  N.  Y.,  22d. 
Portsmouth  and  College  Hill,  Ohio,  26th.  New  Athens,  Ohio,  22d.  Fallsington,  Pa., 
2d,  19th.  West  Chester  and  Meadville,  Pa.,  19th.  Dallas,  Tex.,  11th,  5.10  p.  m., 
severest  hail-storm,  with  largest  hail  ever  known  at  this  place.  Stateburgh,  S.  C,  22d. 
Clarkesville,  Tex. ,  28th.  Woodstock,  Vt, ,  2d.  Wytheville,  Va. ,  4th,  26th.  Manitowoc, 
Wis.,  1st.     Beloit,  Wis.,  25tji,     Embarras,  Wis.,  29Th. 

iS/ee^— Sleet  was  reported  by  the  following  stations:  Bangor,  Me.,  13th;  Mount  Wash- 
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.ington,  N.  H.,  4th,  7th,  8th;  Boston,  27th,  28th;  Washington,  10th,  13th,  23d;  Erie, 
P^,  9th;  Knoxville,  Tenn.,  12th;  NashTille,  Tenn.,  13th;  Vevay,  Ind.,  10th,  2dth; 
Spiceland,  Ind.,  10th;  New  Athens,  Ohio,  22d;  Chicago,  23d:  Milwaukee,  lOtli;  Da- 
bnqne,  Iowa,  10th,  22d,  23d;  Saint  Paul,  22d;  Fort  SneUing,  Minn.,  8th;  Leavenworth, 
Kans.,  11th,  12th;  Holton,  Kans.,  11th;  Omaha,  Nebr.,  7th;  North  PUtte,  Nebr.,llth; 
Fort  Bennett,  Dak.^  7th;  Huron,  Dak.,  22d;  Tobacco  Garden,  Dak.,  7th,  8th,  91^1; 
Cheyenne,  Wyo.,  4th;  Pike's  Peak,  27th,  28th,  30th;  Fort  Garland,  Colo.,  21st;  Fort 
Stanton,  N.  Mez.,  IGth;  Florence,  Aris.,  29th;  Henrietta,  Tex.,  13th;  Fort  Washakie, 
Wyo.,  171^,  20th;  Salt  Lake  aty,  10th;  FortBenton,  Mont,  10th,  16th;  Df^ytom,  Wash., 
20th. 

CafUm  region  report. — Arrangements  have  been  made  with  the  co-operation  of  the 
railroad  and  telegraph  lines,  in  the  Southern  States,  to  the  end  that  daily  reports  of  the 
rainfall,  maximum  and  minimum  temperatures  may  be  collected,  and  tiie  results  pub- 
lished throughout  the  commercial  centers  of  the  cotton  region,  from  April  1  to  October 
31,  IndusiYe. 

The  accompanying  chart  exhibits  the  arrangements  of  stations  and  districts,  and  the 
railroad  system  of  the  cotton  regions.  This  system  of  reports  was  suooessftilly  b^gun  on 
the  first  of  April,  and  continued  during  the  month.  The  following  table  gives  the  aver- 
age rainfidl,  mean  of  the  maximum,  and  the  mean  of  the  Tninimnwi  temperatures  in  each 
district: 

MeteoTologkdl  record  far  ik$  caUon  dutricU  for^  mmUh  ^  AprUf  1882. 


Diatriola. 

1 

•5 

1, 
1' 

h 
r 

Savannah............. «... 

41tCM6a 

6.78 
8.78 
3.M 
4.49 
8.88 
5.29 
1.68 
7.08 
4.98 
8.06 
4.74 

a80 

81.9 
8i.l 
77.5 
75.3 
74.8 
74.0 
88.1 
78w« 
78.5 
78.2 
7S.9 
79.1 

Bl9 
80.1 

Charleston ».. 

64f 

Atlanta 

S19 

WilminFton ~ 

MfimDhifi r..t.T.-... T 

60LO 
64.0 

Galveston - 

Vicksbuxyh 

87.6 
66.8 

Montgomery ..m ..«.. 

Augrusta 

87.8 
54.7 

LittloRock 

51.9 

wirtriilA  - 

67.8 

« 

This  being  the  first  Keview  in  which  reference  is  made  to  this  important  feature  of 
Signal  Service  reports,  the  following  list  of  stations  is  given,  showing  the  extent  of  each 
district  in  the  cotton  region,  fix>m  which  the  full  signification  of  the  means  and  averages 
of  the  above  table  may  be  determined.  It  will  be  seen  that  the  districta  embrace  the 
territory  adjacent  to  the  more  important  cities  where  Signal  Service  stations  are  located: 


QfUan 

region  distrieU. 

• 

Districts  and 

Stations. 

centers. 

Wheiw. 

On  what  railroad. 

Cedar  Keys,  Fla..., '^ 

Atlantic,  Gulf  and  West  India  Tmnslt.     Thes 
ports  are  concentrated  at  Cedar  Keys  and 

Savannah,  Florida  and  Western. 

South  Western. 

Central  of  Georgia. 
Brunswick  and  Albany. 
Maoon  and  Brunswick. 

e  re- 

Feniandina, Fla .. 

Waldo,  Fla 

Jesup,  Ga 

. .    . .  V 

tell- 

• 

:••:::::::( 

Way  Cross.  Ga 

T.ive  Onk.  Flm 

Quitman.  Ga 

Thomasville,  Ga.. 
Bainbridire.  Ga 

Savannah 

Albany,  Ga i 

SmitbviUe,  Ga 

:     \ 

Fort  Gaines,  Ga... 
Millen.  Ga 

1 

AllADaha.  Ga. 

Eastman,  Ga 
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Oaiio*  regUm  <fi8(ricfo— Ccmtmued. 


Distriots  and 


Charleston 


Wilmington....- 


Angnflka 


Atlanta.. 


Montgomery.. 


Mobile.. 


New  Orleans. 


Galveston -. 


Stations. 


Where. 


Jacktonboroufl^  S.  O,...' 

YemasBee,  8.  C 

HardeevilleuSb  C ............ 

Georges,  S.  O 

Branohville,  B.  G > 

8aint  BfaUiew's,  8.  C ......  j 

Kingstree,  S.  C 

Weldon,  N.  C 

Goldsborough,  K.  C 

Lumberion,  N.  C 

Wadesborough,  N.  C ..... 

Charlotte,  N.  C 

flalisbury,  N.  C.. 

Cheraw,  8.  C... 

Florence,  8.  C 

Chester,  8.  C 

Columbia,  8.  C 

Allendale,  &  C 

Maoon,  Qa 

Columbus,  Ga......... 

Athens,  Ga 

Covington,  Ga 

Madison,  Ga 

Union  Point,  Ga 

Newman.  Ga 

West  Point,  Ga 

Gainesville,  Qtk 

Toooa,  Ga 

Spartanburgh,  9.  C ~ 

Cartersville,  Ga  .....m....  ~ 

Calhoun,  Qa 

Dalton,  Ga 

Griffin,  Ga 

wpeiuca,  ^ija  .......a............. 

Troy,  Ala 

x^vreenviue,  ^^la..... ....... ...... 

Pine  Apple,  Ala......... 

Uniontown,  A]a.» ~  \ 

Demopolla,  Ala / 

Tuscaloosa,  Ala.. 

Selma,  Ala 

Birmingham,  Ala.. 

Calora,  Ala 

Talladega,  Ala. 


On  what  railroad. 


} 


State  Une,  Ala.......^...... 

Waynesborougfa,  Misa... 

Meridian,  Miss 

Maoon,  Miss. 

Columbus,  Miss 

Aberdeen,  Miss 

Okolono,  Miss 

Scranton,  Miss 

Pass  Christian,  Miss 

Brookhaven,  Miss. 

Amit^  City,  La ^ / 

Tcrre  Bonne,  La 

Morgan  City,  La 

Franklin,  La 

New  Iberia,  La 

VermiUionville,  La 

Whitevillc,  La 

Cheneyville,  La.. 

Alexandria,  La 

Natchitoches,  La 

Coushatta 

Mindcn,  La... 

Orange,  Tex 

Beaumont.  Tex.. 

Houston,  Tox 

Hempstead,  Tex 

Heame,  Tex 

V/Orsicana,  x  ex. ....m. ....... 

Waco,  Tex 

Dallas,  Tox 

Huntsville.  Tex.. 

Palestine,  Tex 

Longview,  Tex « 

Tyler,  Tex 

Austin,  Tez 


Charleston  and  Savannah. 

South  Carolina. 
Korth-Eaatem. 

Wilmington  and  Weldon. 

Carolina  CentraL 

Richmond  and  Danville  Una. 
Cheraw  and  Darlington. 
Wilmington,  Columbia  and  Augoslft. 

Charlotte,  Columbia  and  Augusta. 

Port  Boyal  and  Augusta. 

Georgia. 

Sootb-Weetem. 

Georgia. 

AUanta  and  West  Point 
Biohmond  and  Danville  Una, 

Western  and  Atlantic. 

Central  of  Georgia. 
Western  of  Alabama. 
Mobile  and  Girard. 
Mobile  and  Montgomery. 
Pensacola  and  Selma. 

Alabama  Central. 

Alabama  Great  Southern. 

Louisville  and  Nashville. 

Selma  Division,  East  Tennessee,  Virginia  and  Geor- 
gia. 


Mobile  and  Ohio. 

liouisville  and  Nashville. 

Chicago,  Saint  Louis  and  New  Orleans. 

Morgan*s  Louisiana  and  Texas. 


Merchants*  Union  Telegraph  Line,  oonnceting  with 
Western  Union  lines  at  Minden. 


Texas  and  New  Orleans. 


Houston  and  Texas  CentraL 


International  and  Great  Northenu 
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Cotton  region  distrida — Ckmtiimed. 


Districts  and 

Stations. 

centers. 

Where. 

On  what  railroad. 

Galveston 

Belton,  Tex 

Weimar,  Tex ) 

Luling«  Tex > 

San  Antonio,  Tex.. ) 

Weatherford.  Tex. 

Gulf,  Colorado  and  Santa  F6. 

Galveston,  Harrisbuxgh  and  San  Antonio. 

Texas  and  Pacifio. 

Paris.  Tex 

TexiMiand  Piu^iAe. 

Tcxarkana,  Ark..,.........,^ 

i 

Prenoott,  Ark 

Malvern  Junction,  Ark..  ■ 
Kensett,  Ark 

Saint  Louis,  Iron  Mountain  and  Southern. 

Little  Bock 

Walnut  Ridge,  Ark 

Brinkley.  Ark ) 

Madison,  Ark -  >- 

Memphis  and  Little  Book. 
Little  Bock  and  Fort  Smith. 

De  Vairs  Bluff,  Ark. j 

Rossellville,  Ark 1 

Fort  Smith,  Ark 

Vlcksburgb ..... 

Arkansas  City.  Ark 

Monticello,  Ark 

Edwards,  Miss 

Jackson,  Miss * > 

Lake,  Miss j 

Monroe.  Ia  ........t... 

Little  Bock,  Mississippi  Biver  and  Team, 

Vlcksbursrh  and  Meridian. 

y icksburffh,  Shrevepoii  and  Fadflo. 

► 

Orond  Junction,  Tenn...' 
Corinth.  Tenn 

Tunciimbia.  Ala. 

Memphis  and  Charleston. 

Decatur,  Ala 

Scottsborouirh.  Ala 

Withe.  Tenn 

Brownsville.  Tenn 

M^»»pbis.,.,„-„  • 

Milan.  Tenn.. 

«r             •          •««         .   .      m   ^^        «         •■«  - 

Paris.  Tenn 

Louisville  and  Nashville. 

Erin.  Tenn 

ClarlcsvlUe,  Tenn 

Nashville.  Tenn 

Nashville,  Chattanooga  and  Saint  Loula. 
Mississippi  and  Tennessee. 

Hernando,  Miss ..) 

BatesviUe.  Miss V 

Grenada,  Miss. j 

BELATIVB  HUMIDITY. 


The  mean  relative  hnmidity  for  the  month  ranges  aa  follows  In  the  eevenl  districts: 
New  England,  from  57  to  76;  Middle  Atlantic  States,  53  to  75;  South  Atlantic  States, 
66  to  81;  Florida  Peninsnla,  71  to  74;  East  Gulf  States,  67  to  78;  West  Gulf  States,  63 
to  83;  Rio  Grande  Valley,  57  to  82;  Ohio  Valley  and  Tennessee,  57  to  66;  Lower  Lake 
region,  64  to 72;  Upper  Lake  region,  67  to  77;  Extreme  Northwest,  74  to  80;  Upper  Mis- 
sissippi Valley,  55  to  71;  Missouri  Valley,  62  to  70;  Northern  Slope,  61  to  66;  Middle 
Slope,  44  to  60;  Southern  Slope,  33  to  66;  Southern  Plateau,  30  to  37;  Middle  Pb&teaa, 
43  to  53;  Northern  Plateau,  53  to  75;  North  Pacific  Coast  region,  70  to  76;  Middle  Pa- 
cific Coast  region,  59  to  73;  South  Pacific  Coast  region,  36  to  74.  High  stations  report 
the  following  percentages  not  corrected  foraltitude:  Cheyenne,  Wyo.,  49.6;  Pike's  Peak, 
83.0;  Santa  F^,  36.6;  Mount  Washington,  86.6. 

WINDS. 

The  prevailing  winds  during  the  month  of  April  at  Signal  Service  stations  are  shown 
on  Chart  No.  II  by  arrows  flying  with  the  wind: 

On  the  New  England  and  Middle  Atlantic  Coasts  the  winds  are  northwest  to  south- 
west. In  the  South  Atlantic  States,  from  southeast  to  southwest,  except  at  Hattems, 
Kitty  Hawk,  and  Norfolk,  where  they  are  northeasterly.  In  the  Gulf  States,  Indian 
Territory,  Tennessee,  and  Kansas,  southerly  winds  prevail,  while  in  the  Ohio,  Upper 
Missouri  and  Mississippi  Valleys,  the  winds  are  generally  from  north  to  east.  South  to 
west  winds  prevail  on  the  North  Pacific  coast,  and  west  to  northwest  in  northern  Cali- 
fomia.    In  the  Plateau  Regions  the  winds  are  generally  from  south  to  west. 

Total  movements  of  the  air. — ^The  following  are  the  hu^gest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  22,005  miles;  Pike's  Peak,  16,938;  Hattenis,  N. 
C,  12,935;  Portsmouth,  N.  C,  12,702;  Kittyhawk,  N.  C,  11,854;  New  Shoreham,  K. 
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I.,  11,552;  Indianola,  Tex.,  11,098;  Sandnaky,  11,093;  Dodge  aty.Kons.,  11.109;  Fort 
ElJiott,  Tex.,  10,712;  Sandy  Hook,  N.  J.,  10,305;  Champaign,  111.,  10,057:  Bismarck, 
Dak.,  10,0J5;  Huron,  Dak.,  10,010;  Cape  Henry,  Va.,  9,757;  Barnegat,  N.  J.,  9,680; 
Milwaukee,- Wis.,  0,646;  Grand  Haven,  Mich.,  9,580;  GrolYeston,  Tex.,  9,551;  Cape  May, 
N.  J.,  9,432;  North  Platte,  Nebr.,  9,412;  West  Las  Animas,  Colo.,  9,344;  Moorhead, 
Minn.,  9,286;  Macon,  N.  C,  9,204;  Fort  Keogh,  9,163;  Rochester,  9,106;  Port  Eads, 
La.,  9,040;  Yankton,  Dak.,  9,032;  Henrietta,  Tex.,  9,016;  Eagle  Rock,  Idaho,  8,702, 
Punta  Rassa,  8,632;  Madison,  Wis.,  8,613;  Concho,  Tex.,  8,363;  Osw^o,  N.  Y.,  8,267; 
Boston,  Mass.,  8,239;  Detroit,  Mich.,  8,072;  Santa  F6,  N.  Mex.,  8,068;  Chincoteague; 
Va.,  8,035;  Port  Huron,  Mich.,  8,003.  The  smallest  are:  Lynchburgh,  Va.,  2,676, 
Lewiston,  Idaho,  2,6^2;  Augusta,  Ga.,  2,739;  Los  Angeles,  Cal.,  2,786;  Florence,  Ariz. ; 
2,947. 

High  winds. — On  the  summit  of  Mount  Washington  the  maximum  velocity,  120  miles, 
NW.,  on  22d.  Velocities  of  100  miles,  NW.,  occurred  on  the  2d,  13th,  and  18th.  Ve- 
locities of  50  miles,  or  over,  occurred  as  follows:  92  miles,  NW.,  17th;  90,  NW.,  4th;  86, 
NW.,  16th;  81,  NW.,  7th;  80,  NW.,  8th;  75,  NW.,  21st;  68,  SW.,'  Ist;  68,  NW.,  30th; 
66,  NW.,  23d;  60,  NW.,  12th  and  20th;  60,  SE.,  19th;  58,  NW.,  5th;  65,  NW.,  29th; 
52,  NW.,  14th;  50,  NW.,  9th.  On  the  summit  of  Pike's  Peak,  Colo.,  the  maximum 
velocity,  64  miles,  SW.,  occurred  on  the  25th;  other  high  velocities  occurred  as  follows:  60 
miles,  SW.,  on  the  20th  and  24th;  68^  SW.,  3d;  56,  NW.,  8th;  52,  SW.,  23d;  50  SW., 
19th.  Other  stations  reporting  velocities  of  50  miles  per  hour,  or  over,  are  as  follows: 
Eagle  Rock,  Idaho,  55  mUes,  SW.,  19th;  Fort  Keogh,  50  W.,  26th;  Dodge  City,  Kans., 
52,  S.,  17th;  Palestine,  Tex.,  50  W.,  22d;  Toledo,  50,  E.,  23d;  Kitty  Hawk,  N.  C,  51, 
W.,  10th;  Hattcras,  N.  C,  56,  NE.,  10th;  Portsmouth,  N.  C,  66,  NE.,  10th,  52,  SW., 
23d. 

Local  atorms. — Palestine,  Tex.,  22d,  violent  storm;  wind  reaching  maximum  velocity 
of  50  miles;  much  damage  done  in  tihis  city  to  fences,  buildings,  Ao,  Sandusky,  Ohio, 
23d,  destructive  gale,  reaching  its  height  at  2.15  a.  m.  The  schooner  Gallatin,  while  off 
Cleveland,  sprung  a  leak  and  the  high  wind  caused  her  to  fill  rapidly.  She  became  un- 
manageable and  went  ashore  on  Chickanola  Reef  and  sank.  During  the  gale  there  were 
thirty  vessels  sheltered  at  Kelly's  L^land;  all  of  them  were  more  or  less  damaged.  At 
Marblehe»d,  seven  docks  were  washed  away.  The  damage  by  this  storm  to  fishing  in- 
terests was  very  great. 

Topeka,  Kans.,  6th,  during  evening,  a  tornado  started  near  Raymond,  in  Rice  County, 
mov^  in  a  northerly  direction  and  prostrated  the  telegraph  poles,  when  it  crossed  the 
Simta  F6  Railroad  txBck.  In  this  neighborhood  several  buildingB  were  demolished,  one 
person  was  killed  and  another  fatally  injured.  Proceeding  northward  the  storm  struck 
the  town  of  Chase,  demolishing  twenty  out  of  thirty-six  buildings,  and  threw  railroad 
cars  from  the  track;  three  persons  were  killed  and  one  fatally  injured.  At  the  same 
time  another  small  tornado  passed  through  the  eastern  part  of  the  county,  but  did 
little  damage.  In  some  places  the  ¥dnd  sucked  all  of  the  water  out  of  wells.  As 
the  storm-cloud  approached  Chase  it  was  of  fhnnel-shape,  whistling  and  twisting  with 
great  velocity.  Many  of  the  inhabitants  were  more  or  less  ii\jured,  but  few  escaping  with- 
out hurt  of  some  kind.  The  people  are  living  in  box-cais,  and  many  fimiilies  are  in 
destitute  condition. 

At  Strafford,  Kans.,  a  village  of  about  eighty  houses,  about  two  hundred  miles  south- 
west of  Topeka,  all  but  two  houses  were  blown  down;  one  man  was  killed  and  several 
persons  were  more  or  less  ii^jured.  Reports  finom  Keosauqua  say  great  damage  was  done 
throughout  the  lower  Des  Moines  Valley.  At  Keosauqua  one  house  was  demolished 
and  several  others  ii^ured;  trees  and  fences  blown  down  in  all  directions.  At  Ashton, 
Mo.,  same  date,  a  tornado  did  great  damage;  four  houses  were  demolished  and  others 
suffered  loss  of  chimneys  and  roo&. 

Detroit,  6th,  between  Clyde  and  Highland,  near  the  Flint  and  Pere  Marquette  Rail- 
way, about  forty  miles  from  Detroit,  about  8  p.  m.,  a  violent  tornado  occurred;  houses 
were  destroyed  and  a  number  of  lives  were  lost.  In  Alamo  Township,  Kalamazoo 
County,  houses  and  bams  were  unroofed,  two  persons  were  killed,  and  another  ii^ured. 
The  storm  struck  this  section  between  5  and  6  p.  m.,  and  moyed  eastwsurd  across  the 
northern  part  of  the  country. 

At  Ots^o,  Allegan  County,  Michigan,  the  storm  was  very  severe  and  was  accom- 
panied by  hail  and  vivid  lightning.  From  the  westward  of  this  place,  the  storm  could 
be  distinctly  seen  curveting  in  the  sky.  After  leaving  Allegan  and  Kalamazoo  Coun- 
ties, the  storm  passed  across  the  northwest  comer  of  Calhoun  County,  and  across  the 
southern  part  of  Barry  County,  where  in  the  latter  it  stmck  near  Hickory  Comers,  in 
Johnstown  township,  about  5.30  p.  m.,  and  was  accompanied  by  the  heaviest  hail  ever 
known  in  that  section,  doing  great  damage  to  orchards  and  breaking  windows.  Its 
course  was  from  west  to  east  and  every  thing  in  its  track  was  demolished.  The  width 
of  track  where  the  greatest  damage  was  done  is  fkom  forty  to  fifty  rods.    Inside  this 
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erpoDge  it  cleared  everything,  leaving  a  oouTse  as  decidedly  iikarked  as  the  TpaQi  of  a 
reaper  throagh  a  field  of  grain.  Ontside  the  immediate  path  the  damage  was  slight  on 
either  side;  and  at  a  quarter  of  a  mile  distant  no  damage  was  done.  A  nnmher  of 
dwellingB,  bams,  and  oUier  buildings  were  blown  down  or  unroofed.  Several  persons 
were  ii\jnred. 

At  Bedford  Centre,  Calhoun  County,  the  tornado  was  seen  in  a  northerly  direction,  in 
the  form  of  a  funnel-shaped  cloud  with  the  vortex  downward,  moving  to  the  northeast,  and 
seemed  to  lower  it«elf  to  the  earth,  again  ascend,  and  move  onward  in  the  upper  regions. 
It  passed  through  the  township  of  Kalamo,  Eaton  County,  within  a  mile  of  Charlotte, 
sweeping  everything  in  its  path,  which  was  from  four  to  twenty  rods  in  width.  The 
largest  trees  were  twisted  off  from  four  to  thirty  feet  fiom  the  ground  and  carried  ocm- 
siderable  distances.  A  number  of  dwelling  were  totally  destroyed,  together  with 
numerous  other  buildings.  Several  lives  were  lost  and  many  persons  injured.  Many 
persons^  seeing  its  apprcMch,  took  refuge  in  their  cellars  and  thus  escaped  bodily  iigury. 
The  damage  at  this  place  is  estimated  at  $100,000.  In  this  vicinity  the  tornado  was 
accompanied  by  hail  sufficiently  large  to  break  windows. 

In  Ingham  County  the  tornado  struck  the  southeastern  comer  in  the  northern  part  <^ 
White  Oak  township,  accompanied  by  hail  and  thunder.  Several  houses  were  totally 
destroyed;  one  man  was  instantly  killed  by  a  piece  of  timber:  a  number  of  sheep  were 
killed  by  falling  timbers  of  the  bam  in  which  they  were  sheltered.  A  pond  near  the 
bam,  in  which  the  water  was  several  feet  deep,  was  emptied  of  all  the  water.  In  liv- 
ingston  County  no  damage  has  been  reported. 

At  5  p.  m..  Mount  Pleasant,  Isabel  County,  was  struck  by.  a  severe  hail-etorm;  some 
of  the  stones  were  an  inch  and  a  half  in  diameter;  one  was  picked  up  that  measured 
six  inches  in  ciroamference.  In  Midland  County,  several  dwellings,  bams,  and  other 
buildings  were  destroyed;  one  person  killed  and  several  iigured.  Its  course  vraa  in  an 
easterly  direction,  and  its  path  not  more  than  one-quarter  of  a  mile  wide.  The  tornado 
struck  Bay  County  about  6  p.  m.,  causing  great  destruction  in  the  townships  of  Will- 
iams, Beaver,  and  B^awkawlm.  In  Angres  township  the  damage  was  less  serious.  It 
passed  through  three  miles  of  timber  and  scarcely  leh  a  tree  standing. 

Port  Huron,  Mich. ,  9th. ,  12  m. ,  during  gale  a  sail-boat  was  CKpsazeA  and  sunk.  Gatro. 
HI.,  22d,  about  4.40  p.  m.,  a  violent  tornado  struck  this  city.  It  first  strack  this  vicin- 
ity near  Charleston,  Mo.,  about  twelve  miles  south-southwest  of  Cairo,  where  fences  were 
blown  down  and  trees  uprooted  for  a  distance  of  about  one  and  a  half  miles  in  length  and 
three-fourths  of  a  mile  in  width.  Its  first  appearance  was  in  the  northern  part  of  the 
city.  Its  path  over  the  city  was  about  one  mile  wide.  In  the  northern  part  of  the  dty, 
four  empty  fireight  cars  were  blown  from  the  track;  many  houses  were  unroofed,  chim- 
neys and  trees  blown  down.  Two  hundred  feet  of  wooden  sidewalk  was  lifted  and  car- 
ried a  distance  of  100  feet.  In  another  place  30  feet  of  heavy  oak  sidewalk,  20  feet  in 
width,  was  taken  up  and  carried  a  distance  of  60  feet,  brealang  down  a  telegn^-pole 
in  its  course.  A  laige  gas-holder,  60  feet  in  diameter,  was  struck  and  overturned;  the 
heavy  iron  columns  supporting  the  tank  were  torn  off  and  broken.  Persons  and  animais 
were  taken  up  and  carried  <Spnaiderable  distances.  The  damage  done  in  Cairo  is  esti- 
mated at  $30^000. 

In  East  Cairo,  Kentucky,  a  transfer  building,  300  feet  long,  was  completely  demol- 
ished. Beyond  this  place  tlie  tornado  lifted  fh>m  the  earth  and  continued  its  north- 
northeasterly  course,  descending  at  a  point  about  five  mUes  distant,  where  it  swept  over  a 
fkroky  blowing  down  and  uprooting  laige  trees,  demolishing  fences,  <kc  From  this  place  it 
again  ascended  and  did  not  strike  the  earth  until  it  reach^  a  point  a  little  west  of  Curmi, 
Illinois,  where  it  was  very  destructive.  In  this  vicinity  a  double  log-house  was  totally 
demolished;  other  houses  and  outbuildings  were  blown  down  or  unroofed;  orchards  and 
many  miles  of  fencing  were  destroyed.    No  damage  was  done  in  Caimi. 

Springfield,  IlL,  6th,  severe  storm  of  rain,  hail,  and  thunder;  several  bams  in  vicin- 
ity were  unroofed  or  olown  down,  together  with  trees,  lenoes,  signs,  &c  No  damage 
was  done  in  the  center  of  the  city. 

Smith ville.  Dak.,  21st,  very  heavy  rain  and  snow  storm,  accompanied  by  high  wind. 
Fifteen  miles  of  telegraph  line  between  Smithville  and  Rapid  City  were  prostrated. 

Dodge  City,  Kans.,  6th,  reports  from  Lyon,  a  small  town  about  one  hundred  miles 
east  of  this  city,  say  that  the  town  was  nearly  destroyed  by  a  tornado  on  the  5th 
instant.    Two  persons  are  reported  to  have  been  killed. 

Dana.  Iowa,  8th,  about  5  p.  m..  a  tornado  passed  near  station,  aooompaniod  by  rsin 
and  hall,  destroying  buildings  ana  doing  other  damage. 

Savannah.  Ga.,  24th,  a  tornado  of  destractive  force  occurred  near  Macon,  Ga.,  on 
night  of  23a  instant;  several  lives  were  lost  and  considerable  property  destroyed. 

Evergreen,  Ind.,  19th,  about  12.30  a.  m.  a  destructive  tomtuio  visited  this  place; 
seventeen  buildings  were  destroyed,  many  others  ix^ured.  The  damage  in  Evergreen  is 
estimated  at  $35,000. 
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The  observer  at  Des  Moines  sends  the  following  report  of  the  tornado  which  origi- 
nated opposite  Sheldahly  Iowa,  on  the  evening  of  the  6th  and  moved  in  a  northerly 
direction,  passing  abont  one  mile  north  of  Ames,  Iowa:  ''The  average  width  of  path 
was  about  300  feet,  and  its  length  abont  12  miles.  A  nomber  of  boildingis  in  its  path 
were  destroyed;  the  agricoltoniJ  ooUege  was  nnrooftd,  trees  were  torn  np  by  the  roots, 
and  fences  and  light  bnildingps  were  blown  away.'^ 

New  Orleans,  18th:  Dming  the  evening  a  severe  tornado  visited  the  southern  part  of 
this  parish.  In  the  dty  proper,  except  a  few  signs  that  were  blown  dovni  and  a  lew 
limbs  blown  from  the  trees,  but  little  damage  was  done.  At  Garrollton,  at  6.30  p.  m., 
it  oonld  be  seen  coming  in  a  northwesterly  direction  ftom  a  point  abont  a  mile  distant 
on  the  other  side  of  the  river.  In  an  instant  it  stmck  the  river,  raisLo^  from  it  a  quiv- 
ering column  of  water  60  feet  high.  It  stmck  the  feny-wharf,  lifting  it  fiom  the  river 
and  landing  it  some  distance  on  the  bank  in  a  denu^ished  condition.  Many  dwellingi 
were  blown  down  or  unroofed;  several  penwns  were  injured  by  fiilling  timbers.  The 
damage  to  property  is  estimated  at  $25,000. 

Morgan  City,  Louisiana:  During  the  night  of  the  13th  this  section  was  visdted  by  a 
most  terrible  storm,  causing  the  water  to  rise  and  destroying  an  immense  amount  of 
property.  The  Ramos  raihroad-bridge  was  carried  away,  and  at  Drew's  Mills  about 
twenty  dwellings  were  destroyed;  only  one  house  remained  standing.  Along  Bayou 
Teche  cabins  and  other  small  buildings  were  destroyed  on  ev^y  plantation.  In  Ber- 
wick a  sdiool-house  vras  blown  from  its  foundation  and  two  men  killed  by  the  fiilling 
timber.  Many  persons  narrowly  escaped  drowning.  The  destruction  of  live  stock 
throughout  a  huge  section  of  oountiy  is  very  great.  A  sugar-house  in  Saint  Charles 
Parish  was  blown  down  and  a  man  killed.  At  Fausse  Point  40  houses  were  swept 
away,  and  the  loss  of  stock,  crops,  &c,  is  enormous. 

On  the  19th  a  terrible  tornado  struck  Brownsville,  Ma,  completely  destroyinff  a  large 
part  of  the  town.  Eleven  persons  were  killed  and  one  hundred  and  fifty  injured.  Over 
fifty  hoDses  in  the  heart  of  the  tovm  were  demolished.  The  storm  struck  the  town  at  4 
p.  m. ;  large  two-story  brick  buildings  were  lifted  from  their  foundations  and  the  ruins 
scattered  in  all  directions;  frame  dwellingB  were  overturned  and  crushed  into  splinters; 
laryce  trees  were  uprooted  and  carried  long  distances;  and  animals  were  picked  up,  car^ 
ricd  various  distances,  and  dropped  lifeless  along  the  path  of  the  storm.  Just  before 
the  fhnnd-shaped  doud  struck  the  town,  a  loud  roaring  noise  was  heard,  which  was 
followed  by  several  loud  electrical  explosions.  The  funnel-shaped  mass  had  a  r^id 
rotary  motion,  drawing  within  its  voter  everything  with  which  it  came  in  contact.  The 
storm-track  was  about  200  yards  wide,  with  a  zigzag  course  fbom  southwest  to  norUi- 
east. 

At  Renick,  Randolph  County,  about  6  p.  m.,  60  miles  northeast  of  Brownsville,  a 
tornado  exhibited  considerable  viol^ce,  which  was  attended  by  a  whirling  motion. 

At  Montrose,  Henry  County,  4.10  p.  m.,  a  violent  tornado  did  much  daSiage. 

In  Reynolds  County,  Mo.,  on  the  8th,  at  6  p.  m.,  a  small  tornado^  about  100  yards 
wide,  swept  everything  dean  in  its  path.  The  same  locality  was  visited  by  the  memo- 
ruble  tornado  of  1860. 

Pennsville,  Pa.,  on  the  19th:  a  severe  storm  burst  suddenly  on  this  community  about 
4  p.  m. ;  it  was  or  short  duration  and  very  limited  in  its  track.  It  moved  firom  south- 
west to  northeast^  passing  over  the  northern  part  of  Fayette  County.  The  destruction 
by  this  tornado  has  never  before  been  equalled  by  any  like  occurrence.  Buildings  were 
demolished  or  unroofed;  dumneys,  fences,  and  trees  blown  down;  and  a  number  of  per- 
sons were  ii\jured,  some  of  whom  have  since  died. 

New  Orleans,  April  22d,  a  tornado  swept  across  the  Chicago,  Saint  Louis  and  Kew 
Orleans  Railroad,  between  Summit  and  Bayou  Chitto,  Miss.,  prostmting  telegraph  poles 
on  both  sides  of  the  track  for  a  distance  of  one  mile  and  uprooting  trees,  many  of  them 
fidling  across  the  railroad. 

Monticdlo,  a  town  20  nules  east  of  Brookhaven,  at  12.15  p.  m.,  was  nearly  destroyed — 
only  three  houses,  on  the  outskirts,  being  left.  Nothing  before  has  ever  been  experi- 
enced like  this  at  this  place.  Ten  persons  were  killed  instantly.  Out  of  a  population 
of  150,  very  few  escaped  without  injury.  A  fine  residence,  four  miles  west  of  Monti- 
cello,  was  entirdy  destroyed. 

Natchez,  Miss..  19th^  about  9  ^.  m.,  a  storm  of  great  severity  burst  upon  the  city, 
conrinuing  for  a  row  mmutes,  during  which  time  it  wrecked  buildings,  uprooted  tre^ 
prostrated  fences,  and  tore  signs  from  their  fiistenings,  while  the  accompanying  rain 
dduged  cdlais,  doing  an  incalculable  amount  of  damage.  Great  damage  was  done  to 
fruit  and  spring  vegetables  by  the  haiL  The  course  of  the  storm  was  firom  northwest  to 
southeast. 

Abilene,  Kans.,  7th,  heavy  rain  and  wind  storm  doing  considerable  damage  in  the 
eastern  and  southwestern  parts  of  Dickinson  County. 
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At  Chapman,  a  church  was  demolifihed;  xoo&  of  seTcial  honaes  were  blown  off;  hams 
and  other  buildings  damaged. 

At  Woodbine,  a  church,  three  buildings,  and  a  blacksmith  shop  were  demolished. 

On  Holland  Creek,  18  xniles  southwest  from  Abilene,  considerable  damage  was  doneu 
This  storm  struck  the  county  at  the  southwest  coxner  and  traTeled  in  a  northeasterly 
course. 

On  the  same  date,  at  Rosalia  township,  in  Butler  County,  Kans.,  10.30  p.  ul,  three 
houses  were  overturned,  one  man  killed,  and  seyexal  peraons  ii\jured.  The  stonn  was 
^m  southwest  to  northeast. 

Junction  City,  Kans. :  About  midnight  a  tornado  passed  over  this  ndghborhood  fiom 
the  southwest  which  was  very  destructive. 

At  Fort  Riley,  Kans.,  most  of  the  buildings  were  unroofed  and  a  portion  of  the  walls 
destroyed,  involving  a  loss  of  fiom  $25,000  to  $30,000.  At  Wakefield,  Clay  County, 
eight  houses  were  destroyed.  In  all  parts  of  the  county,  buns,  out-houses,  and  fences 
were  destroyed. 

Maysville,  Ky.,  28:  A  tornado  has  caused  great  destruction  on  Tuckehoe ridge;  several 
large  tobacco-houses  were  blown  down  and  their  contents  scattered.  At  Lawrence,  a 
brick  church  was  unroofed  and  one  end  blown  in;  a  school-house,  two  dwellings,  and  a 
number  of  bams  and  outbuildings  were  destroyed.  The  storm  was  the  most  violent 
ever  known  in  this  section. 

VKBIFICATIOKS. 

Indieations. — ^The  detailed  comparison  of  the  tri-daily  indications  for  April,  1882, 
with  the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general 
average  percentage  of  verifications  to  be  84.9  per  cent.  The  percentages  for  the  four 
elements  are:  Weather,  87.4;  Direction  of  the  Wind,  88.1;  Temperature,  84rl;  Barom- 
eter, 79.1  per  cent.  By  geogmphioEd  districts  they  are:  For  New  England,  82.6;  Bfid- 
die  Atlantic  States,  85.0;  South  Atlantic  States,  84.4;  East  Gulf  States,  87.4;  West 
Gulf  States,  66.0;  Lower  Lake  region,  86.2;  Upper  Lake  region,  83.8;  Tennessee  and 
the  Ohio  Valley,  83.1;  Upper  Mississippi  Valley,  83.9;  Lower  Missouri  Valley,  84.1; 
Northern  Pacific  Coast  region,  94.1;  Middle  Pacific  Coast  r^on,  78.0;  Southern  Pacific 
Coast  region,  98.6. 

There  were  96  omissions  to  predict  (38  being  due  to  the  absence  of  reports  from  Uie 
Pacific  coast)  out  of  3,690,  or  2.33  per  cent.  Of  the  3,594  predictions  that  have  been 
made,  98,  or  2.73  i)er  cent,  are  considered  to  have  entirely  failed;  102,  or  2.84  per 
cent,  were  one-fourth  verified;  397,  or  11.04  per  cent,  were  one-half  verified;  673,  or 
18.73  per  cent,  were  three-fourths  verified;  2,324,  or  64.66  per  cent,  were  fully  justified, 
so  far  as  can  be  ascertained  by  the  tri-daily  reports. 

Cautionary  signaU. — One  hundred  and  ninety-five  cautionary  signals  were  displayed 
during  the  month  of  April,  of  which  168,  or  86.1  per  cent,  were  justified  by  vrinds  of 
25  mUes  per  hour  at  or  within  100  miles  of  the  station.  Thirteen  oflf-shore  ^gnals 
were  displayed,  of  which  9,  or  69.2  per  cent.,  were  fttlly  justified;  12,  or  92  per  cent, 
were  justified  as  to  velocity;  and  10,  or  76.9  per  cent,  were  justified  as  to  direction;  of 
all  kinds  displayed,  there  were  208,  of  which  177,  or  85.1  per  cent,  were  Justified. 
Thirteen  cautionary  signals  were  changed  to  off-shore  signals.  The  above  does  not  in- 
clude signals  ordered  at  69  display  stations,  where  the  velocity  is  estimated  only. 

NAVIOATIOV. 

Stage  of  water  in  riven. — In  the  table  on  the  right-hand  of  Chart  number  III  are 
given  the  highest  and  lowest  stages  of  water  observed  at  Signal  Service  stations  during 
the  month  of  April.  At  stations  in  the  Lower  Mississippi  it  will  be  seen  that  the  water 
has  &llen  &ojn  the  first  of  the  month,  when  it  was  above  the  danger  line  at  Cairo  and 
Vicksburgh,  and  only  five  inches  below  the  danger  line  at  Memphis.  At  the  close  of 
the  month  it  had  fallen  at  all  stations  south  of  &iro;  but  remained  two  feet  above  the 
danger-line  at  Vicksbuigh  At  stations  in  the  Upper  Mississippi  the  highest  water  oc- 
curred between  the  20th  and  30th.  On  the  25th,  at  Keokuk,  it  was  2  feet  and  2  incha 
above  the  danger  line,  or  16  feet  8  inches  on  the  gauf^.  The  Lower  Missouri  reached 
its  maximum  about  the  10th  of  the  month,  and  was  at  its  minimum  height  from  the  3d 
to  5th.  The  Ohio  was  highest  at  Pittsburgh  on  the  28th,  and  highest  at  Louisville  and 
Cincinnati  from  the  Ist  to  the  3d  of  the  month. 

Ice  in  rivers  and  harbors. — Lake  Champlain::  Burlington,  Vt.,  6th,  steamer  Williams 
left  this  port  for  Plattsburgh,  N.  Y.,  but  was  unable  to  enter  harbor  on  account  of  ice. 
6th,  during  morning  lake  frozen  over  inside  Breakwater,  and  also  a  portion  of  Broad 
Lake.  7th,  ice  passed  out  of  harbor  during  morning  but  remained  in  portions  of  lake. 
29th,  heavy  ice  on  lake  shore.  Penobscot  Biver:  Bangor,  Me.,  8th,  ice  rapidly  breaking. 
9th,  ice  moving  out  of  river.    10th,  river  open  to  navigation ;  first  arrival.    Lake  Superior: 
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Ifarqnette,  13th,  ice  cleared  fW>m  aromid  the  docks.  Dnluth,  Minn.,  8th,  large  field  of 
ice  was  blown  into  this  end  of  lake  during  storm.  23d,  barge  K.  X.  Fairbanks  arrived 
from  Buffalo;  first  arrival  firom  lower  lakes.  28th,  ice  nearly  all  driv«i  out  of  lake  by 
northwest  wind.  Ashland,  Wia,  27th,  navigation  opened.  MisMuri  Ewer:  Fort  Yates, 
Dak.,  Ist,  ice  broke  up  quietly  and  began  mnning  out  at  8  a.  m.  16th,  first  boat 
arrived.  19th,  first  boat  departed.  Bismarck,  3d,  ice  breaking  in  river  below  bridge, 
but  is  closed  above.  6th,  ice  broke  up  and  moved  out  at  8.46  a.  m.  Fort  Stevenson, 
l>ak.,  12th,  first  arrival  of  season.  Yankton,  Dak.,  2d,  feny-boat  New  Ella,  from  Sioux 
City,  arrived:  first  of  season.  9th,  navigation  fully  opened;  steamer  Big  Horn,  for  Bis- 
marck, passed  upward  to-day.  Bed  Bwer  of  the  North:  Moorhead,  Minn.,  14th,  river 
clear  of  ice.  19th,  navigation  opened;  steamer  J.  L.  Grandin  departed  for  Forks  and 
Pembina.  Erie  Canal :  8th,  water  began  to  flow  in  canal.  12th,  canal  navigation  opened. 
Mississippi  River:  Saint  Paul,  1st,  3d,  and  4th,  floating  ice  in  river;  10th,  steamer  War 
Eagle,  fit>m  Saint  Louis,  arrived;  first  boat  of  season.  Green  Bay:  Escanaba,  4th,  dur- 
ing storm,  ice  broke  in  Imy ;  no  damage  resulted  to  shipping  interests.  7th,  during  night 
ice  moved  out  of  the  middle  of  bay;  navigation  practically  opened.  8th,  barge  Nahant. 
finom  Ashtabula,  Ohio,  arrived;  first  of  season.  Lake  Winnipiseogee:  Lake  Village,  N. 
H.,  25th,  ice  cleared  in  lake.  Cumberland  Biver:  Nashville,  29th,  river  very  low;  navi- 
gation on  the  Upper  Cumberland  is  nearly  suspended. 

Floods. — Mobile,  Ala.,  18th,  19th,  owing  to  excessive  rainfall  many  houses  in  city  are 
flooded,  compelling  occupants  to  remove  fomiture  to  places  of  safety;  some  of  the  streets 
are  impassable.  In  some  instances  stock  has  been  in  great  danger  of  drowning.  Mem- 
phis, 15th,  the  Memphis  and  Little  Rock  Railroad  Company  sent  a  train  ftom  this  city 
through  to  Madison,  Ark.,  being  the  first  trip  made  over  that  road  since  January  30, 
owing  to  the  submerged  condition  of  the  track. 

Keokuk,  Iowa,  22d,  river  rose  above  danger-line  during  morning  and  continued  to  rise 
all  day.  The  Saint  Louis,  Keokuk  and  Northwestern  Railroad  Ccnmpany  were  compelled 
to  discontinue  trains.  23d,  river  15  inches  above  danger-line;  lumber  yards  and  saw- 
mills in  lower  part  of  town  have  abandoned  work  on  account  of  high  water.  26th,  river 
nearly  stationary.  27th,  river  falling  slowly.  Dubuque,  19th,  considerable  damage  has 
resulted  from  the  recent  heavy  rains;  lowlands  have  been  flooded,  cellars  filled,  and 
gardens  ruined.  Land  slides  of  trees,  rocks,  and  earth  have  occurred  on  the  lines  of  the 
Chicago.  Milwaukee  and  Saint  Paul  and  the  Illinois  Central  Railroads,  causing  delay  of 
trains.  Saint  Louis,  23d,  the  main  sewer  of  the  city  drainage  system  gave  way  during 
the  evening,  being  caused  by  the  late  heavy  rains;  fifteen  blocks  of  houses  were  flooded 
almost  instantly;  many  of  the  occupants  had  to  be  rescued  in  boats.  The  damage  is 
estimated  from  $250,000  to  $500,000.  The  rains  throughout  Kansas  and  Missouri  were 
the  heaviest  ever  known  in  places!  At  Effingham,  Kans. ,  streams  overflowed  their  banks 
and  bridges  were  washed  away.  At  Clarksville,  Mo.,  rain  was  very  heavy,  and  the  river 
rose  to  such  an  extent  that  it  was  feared  the  Sny  levee  would  give  way.  Fargo,  Dak., 
11th,  the -Red  River  is  still  rising  and  an  ice-dam  threatens  to  form  against  the  piers  of 
the  Northern  Pacific  bridge.  All  the  cabins  along  the  river  on  low  sround  are  deserted, 
and  the  houses  on  Island  park  have  the  basements  flooded.  The  water  is  now  one  foot 
above  high  water  of  last  year.  The  damage  is  estimated  at  $100, 000.  Mud  is  knee-deep 
all  over  the  city.  The  Union  elevator  is  half  under  water  and  is  in  danger  of  falling. 
The  Grand  elevator  is  also  half  under  water  and  basements  are  flooded.  2l6t,  the  Saint 
Paul,  Minneapolis  and  Manitoba  Railroad  bridge  has  been  badly  damaged  by  having  its 
approaches  nearly  washed  away.  Their  bridge  across  the  Cheyenne  River  is  being  held 
down  by  cars  loaded  with  railroad  iron,  the  water  running  to  a  depth  of  two  feet  over  the 
top  of  the  bridge.  At  Grandin  station  both  the  railroad  and  wagon-bridge  were  carried 
away.  The  water  is  running  over  the  track  the  entire  distance  between  Grandin  and 
Harwood  stations.  At  Hillsborough,  a  new  and  stoutly  built  bridge  was  lifted  from  its 
foundation.  The  bridge  at  Maysville  has  been  carried  away.  The  railroad-bridge  across 
the  Elm  River  on  the  Casselton  bran<^  has  been  swept  away.  Nearly  all  the  houses 
built  on  the  lowlands  at  Grand  Forks  have  been  carried  away. 

Saint  Vincent,  Minn.,  23d,  there  are  3  feet  of  water  on  the  track  between  Emmerson 
and  this  place.  Until  the  water  subades  traffic  will  remain  suspended  between  here 
and  Saint  Paul.  The  water  has  &llen  8  feet  during  past  twenty-four  hours,  enabling 
those  who  abandoned  their  homes  on  the  flats  to  return  to  them. 

New  Ulm,  Minn.,  14th,  the  Minnesota  River  is  gradually  spreading  over  the  bottom 
lands.     Communication  with  Nicollet  County  is  now  only  kept  up  with  skiifs. 

The  water  in  the  lower  Mississippi  River  lu»  continued  to  fall  throughout  the  month. 
The  subject  of  floods  in  this  section  has  been  considered  in  previous  numbers  of  the  Re- 
view. At  the  close  of  the  month  the  sti^  of  the  water  at  New  Orleans  was  8  inches,  and 
at  Vicksburgh  2  feet  above  the  danger  line. 

High  tides, — Indianola,  Tex.,  4th,  5th,  3Uth.    Toledo,  23d,  water  in  river  higher  than 
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ever  known,  a  condition  cansed  by  severe  noirtheasterly  gale.  At  7  a.  m.  the  water  was 
6  feet  above  the  ordinaiy  level.  Considerable  damage  was  done  along  the  banks  of  the 
river;  lumber  was  washed  away,  a  pile  driver  snnk,  and  many  small  boats  were  lost 
The  embankment  of  the  Toledo  and  Ann  Arbor  Railroad  was  washed  away  for  a  oon- 
siderable  distance;  both  the  embankment  and  a  portion  of  the  trestle  were  oompletdy 
battered  down.  Damage  is  estimated  at  $3, 000.  Sandnsky ,  23d,  water  in  bay  snddoily 
rose  15  feet,  flooding  the  entire  length  of  Railroad  street,  and  reaching  a  greater  height 
than  has  been  known  for  twenty-five  years.  Laxge  qnantities  of  lumber  were  waahed 
away.    The  water  fell  as  rapidly  as  it  rose. 

The  following  table  shows  the  highest  stages  of  water  reached  in  the  Ohio  River,  at 
Cincin;nati,  with  dates  of  occurrences,  since  1832: 


18S2 
1847 
1858 
1860 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1680 
1881 
1882 
1882 
1882 
1882 
1882 
1882 
1882 


Febnuoy  1^ 

Deoember  17 

June  16 ^  .. 

February  22. 

AprUl« 

April  19 

January  24 

March  12 

December  28 

^larch  7 

September  26 

March  14 , 

March  80 

April  2 

January  19 

May  18 

April  18 

December  18, 

January  11 

August  6 

January  29 

January  20 

December  15 

Deoember  27 

February  17 

February  16 

February  20,  6  a.  m. 

February  20, 11.80  a.  m . 
February  20, 12.40  p.  m., 
February  20,  2.60  p.  m .., 
February  20, 5.80  p.  m  ... 

February  20,  7  p.  m 

February  21, 8  a.  m 


JPlia. 

63  m 

08  2k 

48  10 
06  5 

49  2 
49  6 
87  4 

49  9 
45  1 
86  3 

42  6 
85  8 
48  8 
48  9 
66  8 

40  6 

41  9 
44  5 
47  11 
55  4 
51  9 

53  9 
41  4 

43  9 
58  S 

50  7 

54  1 

54  U 
65  7 

55  10 

56  8 
56  6 
56  6 


TSMFERATUBE  OF  WATER. 


The  temperature  of  water  as  observed  in  rivers  and  harbors  at  Signal  Service  etatioDS, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  tlie 
right  hand  of  Chart  II.  Observations  on  temperature  of  water  were  not  taken  at  the 
following-named  stations,  on  the  dates  given,  on  account  of  ice  in  harbors:  Enqinabaj  Ist 
to  6th,  inclusive;  Marquette,  Ist  to  6th;  Duluth,  1st  to  27th. 

In  the  first  column  of  the  table  is  given  the  maximum  temperature  observed  duniig 
the  month;  and  in  the  second  column  the  minimum  temperature  observed  during  Ihe 
month.  It  will  be  seen  that  the  greatest  range  of  water  temperature  occurred  at  the 
west  Gulf  stations,  where  it  ranged  ftom  18^.4  at  Indianola  to  19^  at  Galveston.  At  the 
stations  on  the  eastern  Gulf  the  smallest  ranges  in  water  temperature  were  reported. 

The  following  table  gives  the  highest  and  lowest  temperature  of  water  observed  at  the 
several  stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the 
station,  and  the  depth  of  water  at  which  the  observations  were  taken: 
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Temperature  of  water  for  Aprils  1682. 


>•«•■••••••••••«■«««»••••«••«••■••••••■•»»••••••■«•••■■■••••■••■■>••••••■•«■••••«•»»•■»•••»•«•••■•••■  ■  ■ 


Atlantic  City.......^...... 

Alpena..., 

Augusta. ...^..~... 

Baltimore 

Boston.........^. ....... 

Buffalo 

Burlinston ................ 

Cedar  Keya 

Charleston .. 

Chicago .. 

Chincot^igue.. .... 

Cleveland ................... 

Detroit. 
Duluth.....^........ 

Eastport ..««.... 

E8canaba......j. 

Galveston........ 

Grand  Haven, 

Indianola. ... 

Jacksonville... 

Key  West 

Marqnette....... 

Milwaukee..... 

Mobile .......... 

New  BTaven............... 

New^  London...... 

New  York ««  « 

New  Shoreham ...... 

Norfolk. 

Pensaoola... ....... 

Portland,  Me 

Portland,  Oreg. 

Port  Eads. 

Provincetown. ... 
Punta  Raflsa».. 

Sandusky 

Sandy  Hook...., 
San  Francisco, 
Savannah., 
Smithville. 
Toledo 
Wilmington. .. . ,., ...> 


••••••••••«•«••••••«>••••«  • 
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•■•«•««••••«■•••••••••*■■•«■•«•«••••••«••••»•■••«««••««•••«■■ 


»•••••»•«•••»•••••••«••  •••••■•• 


Temperatnre 
at  bottom. 


68.8 
44.0 
74.6 
S4.5 
45.6 
49.9 
88.3 
79.0 
45.0 
40.9 
09.0 
50.0 
46.0 
86.0 
87.8 
44.0 
77.0 
49.0 
79.0 
76.0 
85.0 
88.9 
47.1 
70.3 
51.2 
46.0 
46.0 
49.3 
46.1 
61.0 
78.5 
42.0 
52.8 
66.0 
47.5 
85.5 
52.1 
48.9 
54.6 
71.4 
72.0 
55.0 
69.5 


45.0 
81.0 
68.5 
47.5 
89.5 
88.6 
84.0 
71.0 
85.0 
42.1 
43.0 
40.4 
87.0 
34.5 
88.8 
83.0 
58.0 
80.5 
60.6 
71.0 
73.5 
81.8 
89.6 
65.0 
89.7 
40.0 
88.5 
41.8 
89.8 
54.0 
66.7 
34.0 
43.2 
64.0 
88.5 
72.6 
89.8 
42.5 
53.8 
64.9 
61.0 
42.0 
61.5 


4 

^ 

fik 

c 

•0 

Range. 

1 

► 

< 

o 

Ft.  In. 

8.3 

5     0 

18.0 

12     0 

11.1 

8     9 

7.0 

9     8 

6.1 

25     0 

11.8 

10     0 

4.8 

19     5 

8.0 

8     7 

10.0 

40     8 

7.8 

7     9 

16.0 

6     4 

9.6 

14      0 

9.0 

24      2 

1.5 

15      8 

4.0 

16     2 

11.0 

15      0 

19.0 

14      9 

18.5 

19     0 

18.4 

9     3 

5.0 

18     0 

11.5 

17     2 

7.1 

10     7 

7.5 

8     0 

5.8 

16     0 

11.5 

14      9 

6.0 

12    11 

7.5 

10     9 

8.0 

22     2 

7.7 

9     4 

7.0 

16    10 

6.8 

18     0 

8.0 

19     2 

9.1 

72    11 

4.0 

9    10 

9.0 

14     0 

12.9 

11      9 

12.8 

10     1 

6.4 

2      1 

1.8 

29     0 

6.5 

13     4 

11.0 

10     0 

18.0 

11      9 

8.0 

13     0 

4^ 


46.8 
86.7 
66.6 
52.0 
42.0 
40.8 
88.7 
73.4 
66,6 
45.8 
48.9 
44.4 
45.9 
87.5 
85.0 
86.6 
72.5 
48.6 
78.1 
70.9 
78.5 
86.5 
42.8 
70.5 
48.5 
44.7 
48.1 
46.1 
43.2 
65.7 
70.4 
43.8 
48.5 
72.7 
41,7 
75.8 
46.2 
46.8 
52.4 
68.0 
62.2 
46.5 
63.2 


ATMOSPHERIC  ELECTRICITY. 

Auroras. — ^Anroml  displays  were  of  nnnsaal  fireqaency  duriiig  the  month.  The  display 
which  b^^  on  the  evening  of  the  16th  was  the  most  extraoidinaiy  that  has  occmred 
for  many  years,  and  was  visible  at  a  great  number  of  stations  thronghont  the  United 
States.  It  was  observed  as  far  south  as  Key  West,  at  stations  in  the  Gulf  States,  in  south- 
em  Texas,  New  Mexico,  and  California,  and  by  numerous  steamships  and  vessels,  (hi 
vessels  in  the  north  Atlantic,  during  the  display,  the  magnetic  needle  deviated  north  and 
south  of  its  true  position;  and  long  telegraphic  circuits,  extending  north  and  south,  east 
and  west,  in  the  United  States,  were  worked  without  the  aid  of  battery.  The  following 
extract  from  a  communication,  published  in  Nature,  from  Mr.  A.  G.  Whipple,  an  En- 
glish scientist,  shows  that  its  influence  was  also  felt  in  England:  ' 

''  It  may  interest  some  of  your  readers  to  know  that  a  magnetic  storm  of  unusual 
intensity  raged  from  about  midnight  of  Sunday,  the  16th,  to  midnight  of  the  17th.  We 
observe  a  tremendous  spot  which  appeared  on  the  sun's  disc,  first  on  the  13th,  is  now 
rapidly  approaching  the  central  meridian,  and  a  group  observed  on  Saturday  a  little  in 
advance  of  it  appears  to  have  undergone  considerable  change  in  the  interval. 

G.  M.  WHIPPLE, 
Kew  Obserf^Uory,  Michmandy  Surrejf. 

AprU  18,  1822." 

Eastport,  Me.,  16th,  a  faint  diffuse  auroral  light  apx>eaTed  in  the  north  at  8  p.  m.  It 
gradually  rose  toward  the  zenith,  increasing  in  brilliancy.    At  8.30  p.  m.  a  striated  arc 


321  REPORT   OF  THE   CHIEF   SIGNAL-OFFICER. 

extending  from  northwest  to  northeast,  with  a  breadth  of  15°  and  altitude  of  45°.  At 
8.40  p.  m.  the  arc  dissolved  into  numerons  beams,  all  parallel  to  each  other  and  pointing 
toward  the  zenith.  At  9  p.  m.  the  whole  northern  sky  from  west  to  east  was  filled  with 
beams,  some  of  which  were  of  blood  red  and  others  of  light  red  color.  It  continued  to 
extend  southward  and  at  11  p.  m.  reached  the  zenith,  forming  a  h&lf  crown.  At  11.30 
p.  m.,  the  whole  sky  was  filled  with  beams,  all  pointing  toward  the  zenith,  forming  a 
perfect  cqrona,  and' some  of  the  beams  reaching  within  lS°  of  the  southern  horizon.  At 
11.40  p.  m.  the  aurora  became  slightly  obscured  by  cirrus  clouds.  At  midnight  it  was 
still  \isible,  though  rapidly  fiiding.  Telegraphic  communication  was  seriously  inter- 
rupted by  its  influence. 

Washington,  D.  C,  16th,  an  aurora  was  visible  at  9.54  p.  m.,  in  the  form  of  an  arc,  2®  in 
width  and  about  6°  above  the  northern  horizon;  the  base  of  the  dark  segment  measuring 
about  35°.  At  11  p.  m.,  the  arc  was  quite  brilliant  and  of  increased  dimensions;  the  pale 
green  light  which  had  been  formerly  observed  had  then  become  quite  strong;  the  sum- 
mit of  the  arch  had  reached  an  altitude  of  12°,  the  arch  itself  being  fully  8°  in  width, 
while  the  base  of  the  segment  measured  about  55°.  At  11  p.  m.,  a  few  &int  streameis 
projected  not  more  than  3°  above  and  ftt)m  the  corona  of  the  arch.  At  11  p.  m. ,  the  sum- 
mit of  the  arch  reached  an  altitude  of  20°  and  extended  from  100°  to  250°  azimuth ;  brill- 
iant streamers,  narrow  and  pointed  at  the  ends,  shot  upward  to  the  zenith  from  the 
whole  length  of  the  arch ;  the  upward  motion  was  very  rapid,  and  resembled  flashes  of 
lightning.  The  streamers  gradually  diminished  in  length  and  brilliancy  after  midnight 
and  at  12. 40  a.  m.  of  17th  no  motion  was  perceptible.  A 1 12. 45  a.  m.  the  arch  was  faintly 
defined  and  without  streamers.  At  1  a.  m.  the  arch  was  again  well  defined  and  of 
brighter  color.  At  1.30  the  aurora  revived,  but  did  not  equal  its  former  brilliancy;  the 
crown  of  the  arch  had  an  elevation  of  about  10°,  without  any  change  in  its  azimuth; 
broad  streamers  fiashed  upward  at  short  intervals,  some  extending  nearly  to  zenith.  At 
2  a.  m.  the  streamers  subsided,  and  at  2.12  a.  m.  the  arch  broke  up  into  faint  bands  of 
light.  At  2.25  only  a  feint  light  remained  in  the  northern  sky.  At  3.40  a.  m.  a  small, 
well-defined  arch  of  about  5°  altitude  and  30°  azimuth,  without  streamers,  was  visible. 
At  4  a.  m.  a  few  streamers  without  motion  were  observed,  and  continued  until  daylight 
The  color  of  the  aurora  throughout  the  entire  display  was  a  pale  yellow,  with  the  ex- 
ception of  a  broad  streamer  at  the  western  extremity,  which  from  11.30  to  11.40  p.  m. 
was  of  bright  crimson.  At  Key  West,  Fla.,  from  1  to  1.30  a.  m.  on  the  17th,  thean- 
rom  was  observed,  consisting  of  a  difluse  light,  resembling  the  morning  twilight,  extend- 
ing to  an  altitude  of  10°,  and  fh)m  134°  to  190°  azimuth. 

Chicago,  16th,  Aurora  observed  at  9.40  p.  m.,  consisting  of  a  hazy  segment  of  15°  alti- 
tude, surmounted  by  an  arch  of  light  about  5°  broad,  extending  from  about  40°  east  of 
north  to  30°  west  of  north.  The  arch  slowly  ascended  and  at  10.15  p.  m.  was  of  about 
40°  altitude.  During  the  next  ten  minutes  the  arch  widened  toward  both  zenith  and 
horizon,  and  disappeared,  leaving  only  a  faint  glow.  At  10.30  p.  m.,  vertical  columns 
began  to  shoot  upward  from  near  the  north  point  toward  the  zenith,  which  were  soon 
accompanied  by  similar  displays  from  first  the  west,  and  afterward  from  the  east,  the 
aurora  meanwhile  having  extended  laterally  to  about  55°  west  of  north  and  to  about  70° 
east  of  north.  The  shat^  gradually  extended  laterally  and  finally  converged  to  a  point 
about  15°  south  of  the  zenith,  changing  in  color  from  jKvle  yellow  to  blue,  red,  and  crim- 
son, shooting  up  and  down  from  horizon  to  zenith,  resembling  aray  of  sunlight  reflected 
fix)m  a  rapidly-rotated  mirror.  About  10.45  p.  m.  it  reached  its  maximum  brilliancy. 
The  x)oint  of  convergence  near  the  zenith,  a  circular  black  nucleus,  presented  a  decided 
contrast  to  the  brilliancy  of  the  converging  beams,  which  varied  from  a  deep  red  at  thdr 
summits  to  a  pale  blue  near  the  horizon.  At  this  time  the  display  covered  two-thirds 
of  the  sky.  At  irregular  intervals,  a  tremulous  swinging  movement  from  cast  to  west, 
and  victf  versa,  was  observed.  At  10.55  p.  m.  it  began  to  fade,  and  at  11  p.  m.  only  a 
faint  glow  remained,  varied  by  occasional  feeble  beams  shooting  from  the  horizon  toward 
the  zenith.  The  wires  of  the  various  telegraph  offices  were  unusually  afiected.  At  the 
Western  Union  office,  the  batteries  were  detached  and  the  wires  worked  to  both  Omaha 
and  New  York,  the  current  being  veiy  powerful.  Wires  running  north  and  south  were 
also  much  afiected  but  not  nearly  so  powerfully  as  those  running  east  and  west  The 
display  continued  until  daylight  of  the  17th,  and  was  character&d  by  recurring  fits- 
consisting  chiefly  of  vertical  shafts  shooting  upward  frt)m  the  horizon  with  great  rapidity 
and  quickly  disappearing,  and  a  faint  luniinous  glow  resembling  dawn. 

At  Indianola,  Tex.,  the  aurora  was  observed  fh>m  10  to  10.^  p.  m.  in  the  northern 
sky  extending  10°  east  and  10°  west  of  the  magnetic  meridian  and  to  an  altitude  of  4o°: 
no  streamers  or  arch  were  visible,  but  the  aurora  consisted  of  a  difluse  pale  red  light,  re- 
sembling the  light  of  a  distant  prairie  fire. 

At  Olympia,  Wash.,  frt>m  12.30  to  12.50  a.  m.  the  aurora  was  observed  through 
broken  clouds,  resembling  the  glow  of  a  distant  fire. 

At  San  Francisco,  16th,  6.15  p.  m.,  an  unusually  brilliant  aurora  of  deep  crimson 
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color  spread  over  the  northern  sky,  extending  to  an  altitude  of  35°,  with  a  wavy  motion, 
which  soon  afterwards  settled  to  a  doll  steady  glow  and  gradually  died  away  at  9.30 
p.  m.  At  11  p.  m.  it  appeared  again,  consisting  of  several  oolnmns  of  white  to  orange 
color,  extending  to  a  height  of  75^.  The  display  attracted  the  attention  of  a  laige  num- 
ber of  spectators,  who  imagined  it  to  be  the  reflection  firom  a  large  fire.  At  Visalia,  Cal. , 
the  display  began  at  8.35  p.  m.  The  northern  sky  from  east  to  west  was  of  a  fiery  color, 
with  a  motion  from  east  to  west;  its  greatest  brilliancy  occurred  between  6.35  and  9  p. 
m. ;  altitude  50°;  azimuth  135°;  it  remained  visible  until  4  a.  m.  of  17th. 

The  following  interesting  report  furnished  from  the  United  States  steamer  Yandalia, 
in  lat.  30°  10^  N.,  long.  78^  19^  W.,  by  Captain  R.  W.  Mead,  United  fitatea  Navy,  com- 
manding, is  of  special  interest:  A  very  remarkable  aurora  borealis  was  noticed,  begin- 
ning at  10  p.  m.,  Sunday,  April  16th,  and  ending  about  4.30  a.  m.,  Monday,  April  17th, 
1862.  It  was  preceded  by  an  arc  of  greenish  hue,  the  base  of  which  was  about  45°  in 
length,  with  its  center  not  more  than  10°  in  height,  directly  under  the  Pole  star.  This 
lasted  about  half  an  hour,  when  wave-like  shafts  of  light  of  different  shades  of  pink, 
blue,  yellow,  and  greenish  white  colors  shot  up,  all  converging  toward  a  common  point, 
about  20°  directly  above  the  north  star.  The  base  increased  one  point,  ending  at  NN£. 
and  the  other  at  WNW.  Evidently  the  compass  was  affected,  for  when  the  light  at  the 
northern  point  increased  in  intensity,  the  ship  apparently  came  to  windward  of  the 
course  (attributed  at  the  time  to  bad  steering),  but  when  the  light  at  the  western  end 
increased  in  brilliancy,  the  ship,  apparently,  fdloff  to  the  leewa:^.  The  compass  course 
was  northeast  by  east;  wind  east  by  north. 

The  display  next  in  importance  to  that  of  the  16th  was  observed  during  the  evening 
of  the  19th  and  early  morning  of  20th.  At  many  stations  it  was  scarcely  less  brilliant 
than  that  of  the  16th.  It  was  observed  from  stations  in  New  England  westward  to 
Umatilla,  Oreg.,  and  southward  to  Nashville,  Tenn.,  and  at  Phoenix,  Ariz.  Displays  of 
less  importance  and  of  varying  brilliancy  also  occurred  on  the  following  dates:  5th,  13th 
to  24th,  28th,  29th. 

Thunder-storms, — They  were  reported  in  the  various  districts  on  the  following  dates :  New 
England,  2d,  4th,  6th,  7th,  19th,  20th.  Middle  AUantic  States,  2d  to  4th,  6th,  9th,  10th, 
12th,  14th,  19th,  20th,  22d,  23d,  26th,  27th,  28th,  30th.  SoutJh  AUantic  States,  2d  to  5th,  7th 
to  10th,  12th,  19th,  20th,  22d,  23d,  27th  to29th.  Florida  Peninsula,  8th,  10th,  15th,  20th. 
East  Gulf  Staies,  2d,  3d,  5th  to  13th,  17th  to  20th,  22d,  26th  to  29th.  West  Gulf  States,  2d, 
5th  to  12th,  18th,  19th,  21st,  22d,  26th  to  29th.  Eio  Grande  Valley,  7th,  8th,  26th,  28th, 
29th.  OJdo  VaUey  and  Tennessee,  2d  to  4th,  6th  to  9th,  18th,  19th,  2l8t  to  23d,  26th  to 
28th.  Lower  Lake  region,  Ist,  2d,  4th,  6th,  7th,  19th,  27th,  28th.  Upper  Lake  region, 
1st  to  4th,  6th  to  9th,  16th,  19th,  22d,  26th,  27th.  Upper  Mississippi  VaUey,  1st  to  9th, 
18th,  21st,  22d,  25th,  26th.  Missouri  VaUey,  1st  to  8th,  11th,  17th  to  19th,  2l8t,  22d, 
25th,  26th,  28th.  Southern  Slope,  4th,  5th,  7th,  10th,  11th,  21st,  26th  to  30th.  Southern 
Plateau,  1st,  3d,  12th  to  14th,  16th,  29th,  30th. 

Thunder-storms  were  also  reported  ftom  the  following  stations  not  included  in  the 
districts  named  above:  Bismarck,  Dak.,  on  the  7th;  Blackfeet  agency,  Mont.,  on  24th; 
Fort  Custer,  Mont.,  6th;  Terry's  Landing,  Mont.,  24th;  Fort  Washakie,  Wyo.,  11th; 
Fort  Collins,  Colo.,  17th;  Pike's  Peak,  4th;  North  Platte,  Nebr.,  4th,  8tb,  17th,  25th; 
Dodge  City,  Eans.,  7th;  Spokane  Falls,  Wash.,  26th;  Eagle  Rock,  Idaho,  3d;  Bois^City, 
Idaho,  22d;  Fort  McDermitt,  Nov.,  3d. 

During  thunder-storms  the  following  instances  of  damage  by  lightning  occurred:  Bur- 
lington, Vt.,  6th,  at  Winooska  Falls,  during  morning,  a  church  was  struck  by  lightning; 
a  cross  on  the  building  was  thrown  down  and  a  quantity  of  slating  was  torn  oflT.  Chatta- 
nooga, 22d,  a  tree  was  struck  by  lightning;  a  person  in  vicinity  was  stunned  and  a  cow 
killed.  Friendship,  N.  Y.,  2d,  6  a.  m.,  lightning  struck  an  oil-tank  and  two  derricks. 
Bufialo,  2d,  the  railroad  station  at  BuJSalo  Plains  was  struck  by  lightning,  set  on  fire 
and  destroyed.    Another  building  was  also  consumed  at  the  same  time. 

OPTICAL  PHENOMENA. 

Solar  halos  have  been  observed  in  the  various  districts  on  the  following  dates: 
New  England,  1st,  4th  to  6th,  8th,  10th,  19th,  24th,  25th.  Middle  AUantic  States,  1st, 
3d,  4th,  9th,  18th,  22d  to  24th,  26th,  29th.  South  Atlantic  States,  1st,  13th,  18th,  22d, 
26th.  East  Gulf  States,  17th,  20th,  24th,  25th,  30th.  West  Gulf  Staies,  3d,  4th,  6th,  8th, 
20th,  24th,  27th.  Tennessee,  5th,  6tb,  11th,  18th,  28th.  Ohio  VaUey,  Ist  to  6th,  8th, 
11th,  12th,  17th,  18th,  20th,  2l8t,  24th,  27th,  28th.  Lower  Lake  region,  Ist,  4th,  5th, 
7th,  9th,  18th,  19th,  22d,  23d,  25th,  26th,  29th.  Upper  Lake  region,  10th,  12th,  16th, 
17th,  16th,  21st  to  26th,  28th.  Upper  Mississippi  VaUey,  4th  to  7th,  11th,  12th,  21st, 
23d,  24th.  Missouri  Valley,  3d  to  6th,  16th,  29th.  North  Fadfle  Coast  region,  2d,  12th, 
13th,  29th,  30th.  Middle  Pacific  Coast  region,  4th,  7th,  10th,  11th,  14th,  16th  to  19th, 
21i!t,  22d,  28th  to  30th. 
Solar  halos  were  also  reported  fiom  the  following  stations  not  included  in  the  disti-icts 
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named  above:  Key  West,  9tli,  10th,  16th,  19th;  Santa  F^,  N.  Hex.,  2d,  12th;  Salt  Lake 
City,  12th,  29th;  Umatilla,  Oreg.,  13th;  Dayton,  Wash.,  29th;  Canon  City,  Not.,  11th; 
San  Diego,  Cal.,  9th  ^  Campo,  Od.,  27th. 

Lunar  haJos  have  been  observed  in  the  varions  districts  on  the  foUoidng  dates: 

New  England,  4th,  26th,  29th.  MddU  Atlantic  SUdes,  2d,  4th,  8th,  14tii,  16th,  23d, 
25th,  28th,  29th.  South  Atlantic  States,  1st,  3d,  5th,  19th,  27th,  28th,  30th.  EaA  CMf 
States,  24th,  26th,  27th,  29th,  30th.  West  Qulf  States,  3d,  4th,  23d  to  25th,  27th,  29th; 
Tennessee,  5th,  2l8t,  26th;  Ohio  Valley,  3d  to  6th,  13th,  23d,  25th,  28th.  Lowr  Lake 
region,  Ist,  3d,  10th,  26th.  Upper  Lake  region,  1st,  3d  to  6th,  8th,  16th,  20th,  22d  to 
26th,  29th.  Upper  Mississippi  Valley,  1st,  3d  to  6th,  22,  23d,  25th,  26th.  Southern  Slope, 
Ist  to  3d,  23d,  24th,  26th,  30th.  Northern  Slope,  22d,  25th.  Southern  Plateau,  1st,  2d, 
28th,  29tlL  North  Pacific  Coast  region,  28th,  29th.  Middle  Paeifle  Coast  region,  Ist,  4th. 
22d,  26th,  30th. 

Lnnar  halos  were  also  reported  from  the  following  stations  not  indnded  in  the 
districts  named  above:  Fort  Brown,  Tex.,  3d;  Fort  Yates,  Dak.,  27th;  Yankton,  Dak., 
20th;  Protem,  Mo.,  3d,  4th;  Fort  Washakie,  Wyo.,  29th;  POce's  Peak,  Colo.,  2d; 
Spokane,  Wash.,  Ist;  Winnemncca,  Nov.,  8th;  Salt  Lake  City,  Nev.,  2d,  22d,  29th; 
Umatilla,  Oreg.,  23d  Bois6  aty,  Idaho,  29th;  Visalia,  Cal.,  1st,  28th,  30th. 

Mirage.— Bio  Vista,  Cal.,  17th;  Alexandria,  Dak.,  4th,  15th,  28th,  29th;  Indianola, 
Tex.,  23d,  29th. 

HI8CBLLAKE0U8  PHENOMENA. 

Sumsets, — ^The  characteristics  of  the  sky  as  indicative  of  fair  or  fonl  weather  for  the 
snooeeding  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.  Reports 
from  187  stations  show  5,494  observations  to  have  been  made,  of  which  25  were  reported 
doubtful;  and  of  the  remainder,  5,469,  there  wexe  4,539,  or  83.0  per  cent.,  followed  by 
the  expected  weather. 

Sun  spots. — ^The  following  record  of  observations  has  been  forwarded  by  Mr.  D.  P. 
Todd,  director  of  the  Lawrence  Observatory,  Amherst,  Mass. : 
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Remarks. 


Spots  probably  dis- 
appeared by  solar 
rotation. 
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I^BIany  of  the  spots 
very  small. 
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small. 
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{Approximated. 


Facul»  were  seen  at  the  time  of  every  observation. 


Mr.  William  Dawson,  at  Spiceland,  Ind.,  reports:  1st,  Sgronps,  33  spots;  4th,  6  gronpB, 
66  spots;  large  gronp  of  small  spots  in  northeast  quadrant  and  laige  spot  east  of  center; 
6th,  7  groups,  60  spots;  11th,  8  groups,  36  spots;  large  group  east  of  center;  12th,  7 
groups,  65  spots;  several  large  groups  east  of  center;  5  of  the  spots  very  large;  seveial 
others  quite  prominent;  very  l^rge  spot  and  prominent  penumbra  at  east  edge;  air  very 
poor;  13th,  6  groups,  65  spots;  the  large  spot  is  V  from  east  edge;  14th,  7  gproups,  75 
spots;  1  spot  quite  large;  many  others  quite  prominent;  air  poor;  15th,  9  groups,  140 
spots;  1  very  large  group  in  southwest  quadrant;  the  eastern  group  easily  seen  without 
telescope;  16th,  6  groups,  160  spots,  12  of  which  are  laigeandl2  others  quite  ptominent; 
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17th,  9  groups,  175  spots;  2  Teiy  large  groups  south  of  center;  1  easily  seen  without  tele- 
scope; 6  groups,  95  spots;  1  visible  without  glass;  24th,  3  groups,  35  spots;  1  large  group 
has  disappeared;  1  large  spot  west  of  center;  25th,  3  groups,  30  spots;  27th,  5  groups, 
25  spots;  2dth,  3  groups,  20  spots,  all  of  which  are  sm^;  30th,  3  groups,  18  spots.  Mr. 
David  Trowbridge,  atWaterburgh,  N.  Y.,  reports:  3d,  6  groups,  12  spots;  faculie  in  west; 
7th,  7  groups,  12  spots;  faculie  in  east;  15th,  7  groups,  22  spots,  several  of  which  are 
laige ;  1  group  in  east  easily  seen  without  telescope ;  1  large  group  in  west;  16th,  7  groups, 
25  spots;  1  group  has  disappeared  and  1  appealed  by  rotation.  There  are  visible  10 
spots  included  in  one  penumbra  in  the  large  group  which  is  still  plainly  visible  without 
telescope;  it  occupies  fully  one-fifteenth  of  the  solar  diameter;  17th,  6  groups,  22  spots; 
1  group  has  disappetured  and  another  is  very  faint;  the  lai^  group  still  seen  with  unas- 
sisted eye;  18th,  6  groups,  26  spots;  1  group  has  appeared  and  1  lias  disappeared  by  ro- 
tation; 2  groups  now  visible  without  telescope;  22d,  4  groups,  7  spots;  the  2  laige  groups 
near  west  margin  are  no  longer  visible  without  telescope,  1  of  which  was  visible  for  6 
days  without  aid  of  glass;  23d,  light  groups,  12  spots;.  24th,  4  groups,  7  spots;  1  large 
group  has  disappeared  by  rotation;  25th,  3  g^ups,  7  spots;  £Eu;ulse  near  the  lai:ge  group 
and  in  the  east;  26ih,  2  groups,  4  spots;  large  group  has  disappeared  by  rotation;  29th, 
1  group,  1  spot;  faculse;  30th,  1  group,  3  spots;  faculss  in  east.  Mr.  H.  D.  Gowey,  at 
North  Lewisburgh,  Ohio,  reports:  Sun  spots  were  observed  one  very  clear  day  during  the 
month;  they  were  largest  and  most  active  fiN>m  15th  to  21st;  smallest  and  least  numer- 
ous on  29th  and  30th;  the  groups  and  spots  were  exceedingly  large  from  17th  to  19th. 

The  following  record  of  observations  has  been  forwarded  by  Mr.  A.  G.  Bender,  Sacra- 
mento, Cal. :  4th  2  p.  m.,  4  groups,  15  spots  ;  2  new  groups,  9  spots,  appeared  since  the 
31st  ultimo  ;  4th  and  5th,  4  groups,  15  spots ;  11th,  2  p.  m.  6  groups,  25  spots ;  1  new 
group,  9  spots  ;  1  group,  1  spot  reappeared  by  rotation;  12th,  4  p.  m.,  6  groups,  35  spots; 
1  group,  5  spots,  haa  disappeared  by  rotation  and  1  group,  5  spots,  has  reappeared  by 
rotation;  13th  and  14th,  6  groups,  40  spots;  15th,  4  p.  m.,  7  groups,  45  spots;  1  new 
group,  1  spot;  IGth,  4  p.  m.,  6  groups,  40  spots;  1  group,  1  spot  has  reappeued  by  rota- 
tion, and  1  group,  1  spot  has  disappeared;  17th,  3.30  p.  m.,  6  groups,  45  spots;  1  new 
group,  3  spots;  1  group  1  spot  has  disappeared  by  rotation;  18th,  half-past  three  p.  m., 
6  groups,  40  spots;  20th,  half-pqst  three  p.  m.,  5  groups,  40  spots,  1  group,  1  spot  has 
disappeared  by  rotation;  2l8t,  half-past  three  p.  m.,  6  groups;  1  new  group,  1  spot;  22d, 
half^past  three  p.  m.,  6  groups,  40  spots;  23d,  4  groups,  35  spots;  1  group,  10  spots  has 
disappeared  by  rotation;  new  spots  have  appeared  in  the  old  groups;  24th,  half-past 
three  p.  m.,  3  groups,  20  spots;  1  group,  10  spots  has  disappeared  by  rotation;  25th,  half- 
past  three  p.  m.,  2  groups,  10  spots,  some  of  which  are  faint;  1  group,  10  spots,  has  dis- 
appeared by  rotation;  26th,  2  groups,  10  spots;  27th  half-past  three  p.  m.,  1  group,  1 
spot;  10  spots  has  disappeared  by  rotation;  28th,  2 groups,  3  spots,  1  new  group,  2  spots; 
^h,  1  group,  2  spots;  1  group,  1  spot  has  disapi>earcd  by  rotation;  30th,  3.^  p.  m.,  1^ 
new  group,  6  spots;  1  group,  2  spots  has  disappeared  by  rotation.  At  all  observations 
during  the  month,  when  10  or  moro  spots  have  been  reported,  the  number  given  is  esti- 
mated. At  Winnemucca,  Nev.,  20th,  2  laige  spots  were  observed  on  the  sun  through 
an  ordinary  marine  glass.  They  were  also  visible  on  21st,  Cincinnati,  17th.  Professor 
Stowe,  of  the  Cincinnati  Observatory,  reports  that  the  laigest  number  of  sun  spots  ever 
obser\'ed  here  were  seen  this  morning,  numbering  360  in  7  distinct  groups,  2  of  which 
could  be  seen  with  tiie  unassisted  eye.  They  ooiSd  also  be  seen  without  the  aid  of  the 
telescope  on  the  19th. 

The  following  report  was  made  by  Mr.  Arthur  Binns,  second  officer  on  the  steamship 
City  of  Paris,  of  the  Inman  Line,  and  furnished  through  the  courtesy  of  the  New  York 
Herald  Weather  Service:  At  noon  of  April  22d,  in  49°  03'  N.,  22°  OO'  W.,  a  black  spot 
was  observed  on  the  sun's  surface  about  6'  from  the  southwest  edge. 

M€ieor8.—Rio  Vista,  Cal.,  12th;  Montioello,  Iowa,  26th;  Woodstock,  Md.,  16th;  Pro- 
tem,  Mo.,  6th;  Somerville,  N.  J.,  18th;  Moorestown,  N.  J.,  16th;  North  Volney,  N.  Y., 
16th;  North  Lewisburgh,  Ohio,  16th;Stateburgh,  S.  C,  10th,  20th;  Cedar  Keys,  Fla.,  14tb; 
Yimia.  Ariz.,  5th,  28th.  The  following  reports  of  a  remarkable  meteor  were  received 
too  late  to  appear  in  the  Mareh  Review: 

Fort  Assinniboine,  Mont.,  March  8th,  8.30  p.  m.,  an  enormous  meteoric  stone  fell 
southeast  of  station,  lighting  up  the  surrounding  country  as  if  caused  by  a  vivid  flash  of 
lightning.  Upon  striking  the  earth  a  violent  jar  was  felt  resembling  an  earthquake 
shock,  which  was  followed  by  a  loud  report  like  that  of  a  cannon.  The  interval  between 
the  shock  and  report  is  variously  estimated  from  four  to  eight  minutes.  At  Fort  Ben- 
ton, Mont.,  about  10  p.  m.,  a  shock  like  that  produced  by  an  earthquake  was  felt.  At 
Coal  Banks,  Mont,  a  bright  glare  was  observed,  followed  a  few  minutes  later  by  a  loud 
report    A  trembling  of  the  earth  was  distinctly  felt. 

Migration  of  birds. — Oeese  flying  northward:  Somerset,  Mass. ,  2d,  14th,  26th;  Fall  Biver, 
Mass.,  8th;  Newport,  R.  I.,  30th;  Clear  Creek,  Nebr.,  17th,  20;  Moorestown,  N.  J.,  12th; 
Readington,  N.  J.,  23d;  Embarrass,  Wis,  29th,  30th;  Shreveport,  La.,  23d;  Grand  Haven, 
Mich.,  19th;  Port  Huron,  Mich.,  29th;  Fort  Yates,  Dak.,  1st;  Bismarek,  Dak.,  15th; 
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Huron,  Dak.,  2d,  3d,  4th;  Springfield,  Mass.,  3d;  Red  Bluff,  Gal.,  14th,  21st,  22d. 
Geefki  flying  souUttcord:  Fort  Missoula,  Mont.,  on  the  11th.  Craves  flying  northvoard: 
Monticello,  Iowa,  on  the  2d.  Sandhills  flying  northward:  Montioello,  Iowa,  2d.  Ihu^ks 
flying  northward:  Montioello,  Iowa,  2d;  Le^ng,  Mich.,  Ist;  Indianola,  Tex.,  29th;  Dea 
Moines,  Iowa,  29th;  H^Ion,  Dak.,  2d,  3d,  20th. 

Polar  ftafuto.— New  Ciorydon,  Ind.,  1st,  3d,  12th,  18th,  2l8t,  23d,  24th,  25th,  27th, 
28th;  Dana,  Iowa,  21st;  Fayette,  Miss.,  8th;  Freehold,  K.  J.,  22d;  Vineland,  N.  J., 
15th;  Wytheville,  Va.,  10th,  12th,  27th,  28th;  Florence,  Ariz.,  10th,  12th. 

Zodiacal  light. — ^New  Cory  don,  Ind.,  15th,  lOthr;  Monticello,  Iowa,  11th,  14th,  26th; 
Yates  Center,  Kans.,  16th;  Cornish,  Me.,  17th;  Fall  River,  Mass.,  17th;  Cambridge, 
Mass.,  5th,  7th,  8th,  12th,  16th,  17th,  18th,  and  suspected  on  the  23d;  Atco,  N.  J.,  8th; 
12th,  13th,  16th,  17th,  18th;  Fiunklin,  Wis.,  14th;  Lynchbai^h,  Va.,  16th;  Nashville, 
Tenn.,  8th,  16th,  17th;  Leavenworth,  Eons.,  16th;  Dayton,  Wash.,  6th,  11th,  17th. 

WaUrspotUa. — Captain  N.  S.  Tra<gr,  of  the  American  brig  Teneriffe,  reports:  April  30, 
in  32°  3V  N.,  77°  17'  W.,  saw  several  waterspouts. 

Earthquakes, — Portland,  Oreg.,  30th,  10.48  p.  m.,  a  slight  shock  of  earthquake  lasting 
about  two  seconds,  followed  about  three  seconds  later  by  a  more  severe  shock  accompa- 
nied by  a  low  rumbling  sound  of  from  five  to  seven  seconds  duration.  Every  building 
in  the  city  was  shaken  and  persons  sleeping  were  aroused.  In  the  larger  buildings  the 
shock  was  more  sensibly  felt.  The  direction  of  the  wave  seemed  to  be  mm  a  x>oint  north 
of  east  to  a  point  south  of  west  The  shock  was  by  &r  the  most  severe  ever  felt  in  this 
city.  No  damage  was  done  other  than  the  excessive  fright  caused.  It  is  reported  from 
Oregon  Cil^,  that  two  distinct  shocks  were  felt  at  that  place,  one  being  very  slight  and 
the  other  heavy;  and  at  12.25  a.  m.  of  May  first,  another  slight  shock  was  felt. 

Olympia,  Wash.,  30th,  10.50  p.  m.,  severe  earthquake  shock;  wave  seemed  to  be 
from  west  to  northwest,  followed  by  a  succession  of  tremblings,  lasting  six  or  eight 
seconds,  and  then  by  a  heavy  shock,  almost  throwing  persons  from  their  feet;  large 
trees  were  swayed  to  and  fro  as  from  a  heavy  blast  of  wind;  clocks  were  stopped  and 
crockery  broken;  two  chimneys  in  the  city  were  thrown  down.  The  ground  seemed  to 
have  an  undulatory  motion.  Duration  of  the  entire  shock  was  about  twenty-five  sec- 
onds. Fort  Canby,  Wash.,  30th,  10.50  p.  m.,  four  distinct  earthquake  shocto 
were  felt  at  this  place,  lasting  about  fifteen  seconds;  vibration  from  southwest  to  north- 
east. Victoria,  British  Columbia,  30th,  10.45  p.  m.,  a  shock  of  earthquake  lasting  sev- 
eral seconds  was  felt  at  this  place;  vibration  from  west  to  east. 

San  Francisco,  Cal.,  13th,  6.30  a.  m.,  a  sharp  earthquake  shock,  of  a  \ibratoiy  motion 
from  north  to  south,  was  felt  in  this  city,  lasting  about  four  seconds. 

New  Market,  Va.,  2d,  several  earthquake  shocks  were  felt  in  this  section;  the  direc- 
tion of  movement  being  northeast  and  southwest;  some  of  the  houses  were  perceptibly 
shaken. 

Prairie  and  forest  flres. — ^Alexandria,  Dak.,  10th,  to  15th;  Monticello,  Iowa,  7th;  Cres- 
well,  Kans.,  7th,  8th,  12th  to  15th,  20th,  24th,  26th,  29th;  Protem,  Mo.,  3d  and  21st; 
De  Soto,  Nebr.,  14th,  25th;  Wytheville,  Va.,  19th;  Fort  Gibson,  Ind.  T.,  4th,  5th,  6th, 
11th,  acd  14th;  Moorhead,  Minn.,  16th,  28th;  Yankton,  Dak.,  1st,  13th,  24th,  26th; 
Tobacco  Garden,  Dak.,  1st,  4th;  Ferry's  Landing,  Mont.,  1st,  3d,  12th,  13th,  2lRt;  North 
Platte,  Nebr.,  0th,  18th,  25th. 

Drought. — ^Indi^ola,  Tex.,  26th,  crops  are  sufibring  from  drought;  fiower  and  vege- 
table gardens  are  seriously  afiected.  Coleman  City,  Tex.,  21st,  the  wheat  crop  in  this 
section  has  been  destroyed  by  drought;  fiumers  are  cutting  it  to  be  used  for  hay.  Hen- 
rietta, Tex.,  drought  is  seriously  affecting  crops;  tarmers  tear  that  their  entire  crop  wiQ 
be  a  failure  unless  the  drought  soon  ends. 

Insects. — Lewiston,  Idaho,  2d,  grasshoppers  are  appearing  in  this  vicinity  in  large  num- 
bers. Little  Rock,  Ark.,  2d,  a  small  insect  cidled  the  buffalo  gnat,  which  appears  to 
come  out  of  the  ground,  especially  in  the  prairie  and  swamp  lands,  have  appeared  in  the 
city  in  great  numbers  and  are  very  troublesome;  they  are  most  annoying  and  do  the  most 
damage  near  the  overflowed  districts,  where  it  is  necessary  for  owners  of  stock  to  build 
fires  through  the  forest  for  protection.  Horses  and  cattle  will  stand  in  dense  volumes 
of  smoke  to  avoid  the  bite  of  the  insect;  much  stock  has  been  killed  by  them  within  the 
pest  few  days,  and  deer  suffer  from  their  ravages. 

Sand-storms.— Fort  Yuma,  Cal.,  6th,  9th,  10th,  leth,  17th,  20th;  Fort  Garland,  Colo., 
6th;  Fort  Stanton,  N.  Mex.,  5th,  6th,  7tb,  8th,  21st;  Clear  Creek,  Nebr.,  3d;  Stockton, 
Tex.,  21st;  Phoenix,  Ariz.,  6th,  10th,  13th,  15th,  16th,  20th;  Santa  F^,  N.  Mex.,  16th; 
Camp  Thomas,  Ariz.,  3d,  4th,  6th,  7th,  10th,  11th,  14th,  16th,  17th,  20th,  21st,  29th, 
30th;  Winnemucca,  Nev.,  15th,  19th,  22d,  23d.  24th;  Umatilla,  Greg.,  6th;  Visalia,  Cal., 
2d;  Yuma,  Ariz.,  3d,  6th,  9th,  10th,  16th,  20th,  21st;  Lincoln,  Nebr.,  3d;  severestsand- 
storm  that  has  been  known  in  this  State  for  many  years. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig.  4r  BvU  Maj\  Gen%  Chief  Signal  Officer,  U.  S.  A. 
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APPENDIX  No.  86. 

MONTHLY  WEATHER  REVIEW.  MAY,  1882. 

INTBODUCnON. 

This  Review  presents  a  general  summary  of  the  meteorological  data  collected  by  the 
Signal  Service  during  the  month  of  May,  1882. 

In  the  preparation  of  this  Review  have  been  used,  viz:  The  regular  tri-daily  weather 
charts,  containing  the  data  of  simultaneous  observations  taken  at  136  Signal  Service  sta- 
tions and  13  Canadian  stations,  as  telegraphed  to  this  office;  183  monthly  journals  and 
174  monthly  means  from  the  former,,  and  13  monthly  means  from  the  latter;  200mon^ly 
registers  from  voluntary  observers;  63  monthly  registers  firom  United  States  Army  post 
surgeons;  marine  records;  international  simultaneous  observations;  marine  reports 
through  the  co-operation  of  the  Now  York  Herald  weather  service;  abstracts  of  ships' 
logs,  furnished  by  the  publishers  of  The  New  York  Maritime  Register;  monthly  reports 
from  the  local  weather  services  of  Kansas,  Nebraska,  and  Missouri,  and  of  the  Central 
PadHc  Railway  Company;  trustworthy  new6pai>er  extracts;  special  reports. 

The  more  prominent  meteorological  conditions  of  the  month  have  been: 

1.  The  deficiency  in  temperature,  which,  except  in  OEJifomia,  has  been  in  all  the  other 
States  and  Territories  below  the  mean  for  the  month,  averaging  5°  below  in  New  En- 
gland, the  Middle  Atlantic  States,  and  Tennessee,  6°  below  in  the  Lake  region  and  the 
Ohio  Valley,  and  7®  below  in  the  northwest. 

2.  The  great  excess  of  rainfall  in  the  Ohio  Valley,  amounting  to  more  ihan  4.5  inches, 
and  in  Tennessee  and  the  lower  lakes,  amounting  to  nearly  3  inches.  In  Arkansas  the 
rainfall  has  been  unusually  heavy  (especially  in  the  vicinity  of  Little  Rock,  where  the 
amount  exceeded  15  inches),  but  owing  to  lack  of  data  from  that  section  in  previous  years 
comparison  cannot  be  made.  The  excessive  rainfall  and  continue  cold  has  bad  a  de- 
pressing effect,  it  is  reported,  on  the  cotton  crop,  but  from  all  States  the  prospects  are 
very  encouraging  for  firuits  and  cereals. 

A  new  feature  of  the  weather  review  is  continued  under  the  head  of  ^*  Cotton  region 
reports."  The  Chief  Signal  Officer  began  in  April  a  system  of  daily  telegraphic  reports 
for  the  benefit  of  those  interested  in  this  staple,  and  the  accompanying  table  gives  the 
monthly  mean  of  the  maximum  and  minimum  temperatures  and  the  average  rainfall  for 
the  month  in  the  various  cotton  districts  throughout  the  South. 

That  part  of  the  Review  referring  to  international  meteorology  presents  the  general 
weather  conditions  which  prevailed  over  the  northern  hemisphere  during  the  month  of 
March,  1880,  and  the  tracks  of  barometric  minima  for  June,  1880,  traced  from  simulta- 
neous observations  taken  at  7.35  a.  m.,  Washington  mean  time. 

A  large  number  of  icebergs  were  encountered  by  vessels  during  the  month.  The  com- 
parison of  Cliart  VII  witli  that  of  April  shows  that  the  limits  within  which  ice  was  ob- 
served did  not  extend  as  far  southward  and  westward  during  the  present  month,  but  it 
still  suggests  the  advisability  of  selecting  the  southern  routes  for  vessels  passing  to  and 
from  Europe  at  this  season  of  the  year.  Under  the  heading,  ' '  Ocean  ice ' '  will  be  found 
special  reports  giving  the  latitude  and  longitude  in  which  iceb^gs  were  observed. 

BABOM£TBIC  PB2SSUBE. 

The  mean  barometric  pressure  for  the  month  over  the  United  States  and  Canada  is 
shown  by  the  isobarometric  lines,  in  black  on  Chart  II.  The  area  of  lowest  mean  press- 
ure is  central  in  Arizona  and  New  Mexico.  An  area  of  high  pressure,  belonging  to  the 
high  barometer  of  the  Atlantic  Ocean,  extends  over  the  Middle  Atlxuitic  and  South  At- 
lantic States.  The  barometer  is  highest  on  the  coast  of  Oregon  and  Washington  Terri- 
tory. A  comparison  of  this  chart  shows  an  approach  to  the  usual  distribution  of  pressure 
in  summer,  a  low  area  covering  the  interior  of  the  continent.  Compared  also  with  the 
previous  month  the  pressure  is  slightly  higher  in  New  England,  Saint  Lawrence  Valley, 
the  Canadian  maritime  provinces,  and  in  the  North  Pacific  coast  region,  but  is  nearly 
one- tenth  of  an  inch  lower  at  stations  in  Montana,  Dakota,  and  Minnesota,  and  thence 
to  Arizona,  New  Mexico,  and  Northern  Texas. 

Departures  from  the  normal  values  for  the  month. — Compared  with  the  means  of  previous 
years,  the  pressure  over  the  country  east  of  the  Mississippi  River  below  the  forty-third 
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parallel  of  latitude  and  in  Maine  ranges  from  normal  to  0.09  inch  below  the  normal;  in 
the  Upper  Lake  region  it  is  from  0.03  to  0.07  inch  above  the  normal;  in  the  Extreme 
Northwest  and  Upper  Missouri  Valley  it  ranges  from  0.02  to  0.08  inch  above  the  normal; 
in  the  West  Gulf  States  and  the  North  Pacific  coast  region  it  is  about  normal;  at  JRocky 
Mountain  stations,  from  0.02  to  0.05  inch  below  the  normal;  and  in  Southern  Galifomia 
it  is  slightly  above  the  normal. 

Barometric  ranges. — ^The  range  of  pressure  during  the  present  month  has  varied  from  0.29 
inch  to  1.07  inches,  the  least  range  being  at  Key  West,  and  the  greatest  at  New  London, 
Conn.  In  the  several  districts  the  barometric  ranges  have  been  as  follows:  New  England  : 
From  0.76  inch  on  summit  of  Mount  Washington  to  1.04  inches  at  New  Shoreham.  and  1.07 
inches  at  New  London.  Middle  Atlantic  States :  From  0. 82  inch  at  Lynchburgh  and  0. 83  inch 
at  Williamsport  to  1.01  inches  at  Bamegatand  Sandy  Hook  and  1.03  inches  at  New  York. 
Sovth  Atlantic  States:  From  0.48  inch  at  Jacksonville  to  0.80  inch  at  Hatteras  and  0.82 
inch  at  Kitty  Hawk.  Florida  Peninsula :  From  0.29  inch  at  Key  West  to  0.41  inch  at 
Cedar  Keys.  Eaa  Chdf  States :  From  0.48  inch  at  New  Orleans  to  0.62  inch  at  Stork- 
ville,  Miss.  West  Chdf  States :  From  0.47  inch  at  Port  Eads  to  0.77  indi  at  Denison  and 
0.82inch  atFortOibson.  Sio  Grande  VaOey :  From  0.61  inch  at  Brownsville  to  0.83  inch 
at  Eagle  Pass.  Ohio  Valley  and  Tennessee :  From  0.64  inch  at  Memphis  and  0.66  inch  at 
Chattanooga  to  0. 62  inch  at  Pittsburgh.  Lower  Lake  region :  From  0. 81  inch  at  Sandusky 
and  0.82  inch  at  Erie  and  Toledo  to  0.87  inch  at  Buffalo,  Detroit,  and  Itochester.  Upper 
Lake  region :  From  0.57  inch  at  Duluth  and  0.62  inch  at  Marquette  to  0.91  inch  at  Port 
Huron  and  0.96  inch  at  Alpena.  Extreme  Northwest:  From  0.62  inch  at  Fort  Bulbrd  to 
0.82  inch  at  Bismarck.  Upper  Mississippi  Valley:  From  0.70  inch  at  Cairo  to  0.83  inch 
at  Keokuk  and  0.84  inch  at  Springfield,  111.  Missouri  VdUey:  From  0.73  inch  at  Spring- 
field, Mo.,  to  1.03  inches  at  Fort  &nnett.  Dak.  Northern  Slope :  From 0.58  inch  at  Fort 
Assinaboine  and  0.59  inch  at  Fort  Keogh  and  Fort  Washakie  to  0.99  inch  at  Nortii 
Platte.  Middle  Slope:  From  0.58  inch  on  the  summit  of  Pike's  Peak  to  0.90  inch  at 
Dodge  City.  Southern  Slope :  From  0.49  inch  at  El  Paso  to  0.80  inch  at  Jacksborougb 
and  0.83  inch  at  Henrietta.  Southern  Plateau :  From  0.37  inch  at  Camp  Thomas  to  0.60 
inch  at  Santa  F^.  Middle  Plateau :  From  0.43  inch  at  Pioche  to  0.55  inch  at  Winne- 
mucca.  Southern  Plateau :  From  0.49  inch  at  Eagle  Kock  to  0.80  inch  at  Umatilla  and 
0.81  inch  at  Fort  Missoula.  North  Pacific  Coast  region:  From  0.58  inch  at  Rosebuiigh  to 
0.71  inch  at  Olympia  and  0.72  inch  at  Portland.  Middle  Pacific  Coast  region:  From  0.41 
inch  at  San  Francisco  to  0.46  inch  at  Bed  Bluff.  South  Pacific  Ootut  region:  From  0.35 
inch  at  Campo  to  0. 49  inch  at  Yuma. 

ABEA8  OF  HIGH  BABOHETBB. 

Five  well-defined  areas  of  high  barometer  have  appeared  within  the  limits  of  the  chart 
for  the  month  of  May,  1882.  These  areas  have  pursued  a  general  track  to  the  south  of 
east;  two  were  first  noted  in  the  northwest;  one  over  the  lake  region  and  pressing  south- 
ward; one  in  the  maritime  provinces  of  Canada,  and  the  fifth  in  Washington  Territory 
and  Oregon.  An  examination  of  the  chart  of  areas  of  low  barometer  (Chart  No.  I)  shows 
the  great  influence  exercised  by  high  area  No.  II  in  stopping  the  progress  of  storm-center 
No.  I;  also  of  the  influence  of  high  area  No.  Ill  in  delaying  the  movement  of  storm- 
center  No.  II  for  three  days  in  the  Ohio  Valley. 

I. — On  the  1st  there  was  a  sharp  rise  in  barometric  pressuro  in  the  northwest  and  in 
the  upper  lake  rogion.  This  high  area  was  situatecL  between  a  low  area  in  the  maritime 
provinces  of  Canada  and  a  great  depression  entering  the  North  Pacific  coast  re^on.  On 
the  2d  the  high  barometer  moved  slightly  to  the  south  of  east  over  the  lake  region 
and  Ohio  Valley  to  the  Middle  Atlantic  coast;  at  the  midnight  observation  of  this  day 
fair  or  clear  weather  was  reported  from  all  stations  east  of  the  Mississippi  Biver.  At  the 
morning  ob8er>'ation  of  the  3d  the  isobar  of  30.4  included  Lynchburgh,  Washington, 
Chincoteague,  and  Baltimoro;  during  the  day  thero  was  a  genenJ  fall  of  pressure  east  of 
the  Bocky  Mountains,  the  sharpest  SaI  being  in  the  lake  region  and  New  England,  and 
at  the  midnight  report  the  highest  isobar,  30.1,  included  the  South  Atlantic  States. 

During  the  fourth  this  high  barometer  disappeared  from  the  chart  in  advance  of  low 
area  I,  then  entering  Kansas,  Colorado,  Iowa,  and  Missouri.  During  the  progress  of  this 
high  area  from  Dakota  to  the  Atlantic  coast,  the  pressuro  at  the  center  of  &e  high  ba- 
rometer averaged  0.3  inch  above  the  mean  for  the  month. 

The  minimum  temperatures  for  the  month  are  associated  with  this  area,  in  the  north- 
west, lake  region,  Ohio  Valley,  Middle  States,  and  New  England.  Cautionary  off-shore 
signals  ordered  on  the  second,  in  connection  with  this  high  pressure,  from  Ssmdy  Hook 
to  Chincoteague  were  justified  by  the  following  velocities:  Chincoteague,  29,  NW. ;  Del- 
aware Breakwater,  40,  NW. ;  Cape  May,  36,  NW. ;  Bamegat,  32,  N W. ;  Sand  Hook,  36, 
NW.    Cautionary  signals  were  displayed  on  the  second  on  the  North  Csm>lina  coast,  and 
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the  following  mazimam  velocities  were  reported:  Maoon,  32,  £.;  Hatteras,  44,  N£.; 
Kittyhawk,  41,  NE. ;  Cape  Heniy,  27,  N. 

II. — On  the  4th,  during  the  march  of  low  area  I  over  Kansas  and  Missonri,  there  was 
a  sharp  rise  of  pressure  over  the  northern  portion  of  the  lake  region,  aocompanied  hy 
brisk  to  high  northeasterly  winds,  light  rain,  and  a  decided  fall  in  temperature.  On  the 
5th  this  high  area,  which  barred  the  natural  track  of  depression  I,  preyed  steadily  to  the 
southward,  with  a  rise  ayeraging  0.3  inch  in  the  northwest  and  0.2  inch  in  the  Lake  re- 
gion. Middle  States,  and  New  England,  with  a  marked  fall  of  temperature  in  the  same 
districts,  the  thermometer  being  nearly  20°  below  the  mean  for  the  month.  On  the 
6th,  the  high  barometer  extendi  over  the  lake  region,  Middle  States,  and  New  England; 
on  this  day  low  area  I,  which  had  entered  Illinois,  was  filled  up  by  the  inflowing  air  and 
ceased  to  exist  as  a  depression;  in  the  mean  time  a  new  depression,  low  area  II,  was  de- 
veloping in  the  Bio  Giande  Valley. 

On  the  7th,  the  r^on  of  highest  barometer  was  transferred  to  the  Middle  Atlantic 
States,  which  were  inclosed  by  the  isobar  of  30.4,  as  well  as  Connecticut  and  Rhode 
Island;  the  pressure  in  the  upper  lakes  yielding  in  the  mean  time  before  the  advance  of 
low  area  II.  On  the  8th,  during  a  sharp  fall  of  mercury  in  the  Middle  States  and  New 
England,  the  high  area  was  transferred  to  the  South  Atlantic  States,  and  on  the  9th  this 
area  disappeared  before  the  advance  of  low  area  II,  which  had  begun  to  recurve  to  the 
eastward  and  was  then  central  in  the  northwest  In  connection  with  the  steep  baro- 
metric gradient  existing  between  this  high  area  and  low  area  I,  cautionary  signals  were 
ordered  for  the  lake  region,  and  the  foUowim;  maximum  velocities  were  reported:  Erie, 
27,  NE. ;  Sandusky,  37,  NE. ;  Toledo,  64,  E. ;  Port  Huron,  41,  NE. ;  Chicago,  27,  NE. ; 
Milwaukee,  32,  N. 

III. — On  the  10th,  the  barometer  rose  0.3  inch  in  the  maritime  provinces  while  low 
area  No.  II  was  entering  the  lower  lake  region.  On  the  11th  the  pressure  continued 
rising,  and  the  increase  of  pressure  extended  over  New  England  and  the  Middle  Atlantic 
States,  delaying  the  advance  of  depression  II  to  the  eastward.  On  the  12th  the  barom- 
eter remained  high  in  the  same  region,  and  during  its  continuance  on  the  10th,  11th, 
and  12th,  low  area  II  remained  nearly  stationary  in  the  Ohio  Valley.  On  the  13th  the 
high  area  disappeared  to  the  eastward  beyond  the  limits  of  the  chart. 

IV. — On  the*  10th,  the  pressure  rose  0.4  inch  in  Minnesota  in  rear  of  low  area  II,  then 
entering  the  lake  region.  On  the  1 1th  the  rise  extended  over  Manitoba  and  all  the  North- 
west and  Upper  Lake  r^on,  the  highest  barometer  reported,  30.34,  at  Fort  Garry,  being 
0.4  inch  above  the  normal  for  the  month.  On  the  12th;  the  highest  barometer  remained 
central  over  Manitoba  and  Minnesota,  but  the  pressure  rose  over  all  the  region  from  the 
lakes  to  the  South  Atlantic  and  Gulf  coasts.  On  the  13th  the  high  pressure  maintained 
nearly  the  same  location,  remaining  about  0.3  inch  above  the  normal  for  the  month.  On 
the  14th  and  15th,  the  barometer  rose  in  all  the  States  east  of  the  Mississippi  River, 
although  the  pressure  still  continued  highest  in  the  Northwest  and  Lake  region.  On 
the  16Ui  the  center  of  high  barometer  moved  to  niinois  and  Indiana;  at  the  midnight 
observation,  unusually  clear  weather  prevailed  in  all  the  States.  On  the  17th  there 
was  a  rapid  transfer  of  the  highest  pressure  to  the  maritime  provinces  of  Canada,  the 
highest  readings  at  the  midnight  observation  being  Farther  Point  and  Chatham,  30.44 
or  0.53  inch  above  the  normal.  Also  at  this  observation  the  barometer,  except  in  a 
slight  portion  of  the  Extreme  Northwest,  was  in  all  the  United  States  above  the  mean 
for  the  month.  On  the  18th  the  pressure  still  continued  rising  in  the  maritime  prov- 
inces, the  highest  barometers  reported  being  Farther  Point,  S).58;  Chatham,  30.59; 
Halifax,  30.55;  Sydney,  30.6.  It  is  worthy  of  note  that  although  there  was  an  area  of 
low  barometer  in  Dakota  and  Miimesota,  fair  weather  prevailed  in  all  l^ie  country  east 
of  the  Mississippi  River  except  along  the  New  England  coast,  where  cloudy  weather 
with  brisk  to  high  northeast  winds  and  light  rain  were  reported.  The  distribution  of 
pressure  observed  in  the  maritime  provinces  and  New  England,  giving  a  barometric 
gradient  producing  northeasterly  winds,  is  generally  accompanied  by  rain,  first  begin- 
ning along  the  coast  and  then  extending  inland.  On  the  19th  there  was  a  general 
decrease  of  pressure  in  all  the  districts,  although  the  barometer  still  continued  highest 
in  Nova  Scotia.  On  the  20th  this  area,  the  most  important  of  the  month,  ceased  to  exist 
as  a  high  pressure.  In  connection  with  this  area  and  low  area  II,  the  minimum  tem- 
peratures for  the  month  generally  occurred  in  the  South  Atlantic,  Gulf  States,  and  Ten- 
nessee. 

V. — On  the  18th  there  was  a  marked  increase  of  pressure  in  Washington  Territory 
and  Oregon;  on  the  19th  the  increase  extended  into  Idaho;  on  the  20th  the  highest 
pressure  was  central  in  Montana,  where  the  barometer  averaged  0.4  inch  above  the  mean 
for  the  month.  On  the  21st  the  high  area  moved  into  Dakota,  and  on  the  22d,  moved 
by  a  southeasterly  course  into  Iowa  and  Missouri;  23d,  the  highest  pressure  was  central 
in  Illinois;  on  the  24th,  it  was  very  rapidly  transferred  to  the  MidtlLe  Atlantic  coast  in 
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adranoe  of  a  xain-aiea  approaching  fiom  the  west,  and  on  the  snooeeding  day  it  ceased 
to  prevail  as  a  high  area. 

Areas  of  low  barometer. — Four  areas  of  low  barometer  have  appeared  within  the  limits 
of,  or  approached  the  stations  of  observation  during  the  month,  which  were  sufficiently 
well  detined  to  render  it  possible  to  approximately  determine  the  positions  of  the  centers 
at  consecutive  telegraphic  reports.  The  tracts  of  the  centers  of  these  depressions  are 
exhibited  on  Chart  I.  Compared  with  May  of  previous  years,  the  barometric  disturb- 
ances have  been  less  than  the  average  for  May. 

The  following  table  shows  the  number  of  areas  of  low  barometer  occurring  during  the 
month  of  May  since  1874,  as  traced  on  Chart  I  of  The  M<mthly  Weather  Review: 

May,  1874 - 8 

May,  1875 11 

May,  187G 11 

May,  1877 - .5 

May,  1878 13 

May,  1879 14 

May,  1880 - 10 

May,  1881 5 

The  following  table  gives  the  latitude  and  lon^tude  in  which  each  area  was  first  and 
last  obeerved  dur^g  the  month  of  May,  1882,  with  the  average  hourly  velocity: 


Areas  of  low  barometer. 

First  observed. 

Last  observed. 

Averafre 
velocity 

Lat.  N. 

Long.W. 

Lat.  N. 

Loner.  W. 

in  miles 
per  hour. 

No.  I 

o      / 

46    0 
29    0 
44    0 
46    6 

o     / 

124    0 
102    0 
123    5 
106    0 

o     / 

99    0 
40    0 
46    5 
45    0 

O       f 

88    0 
72    0 
61    0 
78    6 

19.0 

Ko.  II - 

17.0 

No.  Ill 

a*».o 

No.  IV 

20.9 

The  storm  tracks  of  the  present  month  are  in  general  to  the  north  of  those  of  the  pre- 
ceding month,  which  was  to  be  expected.  The  track  of  low  area  II  is  in  the  earlier  por> 
tion  of  its  course  very  unusual  for  May,  as  in  that  month  storms  seldom  develop  soath 
of  latitude  85^  N.  Perhaps  the  most  remxirkable  feature  of  these  storm  areas  is  the  in- 
fluence exerted  by  areas  of  high  pressure  in  absolutely  checking  the  progress  of  low  area 
I,  and  of  delaying  depression  II  for  two  days  in  the  Ohio  VaUey,  as  will  be  seen  more 
Ailly  set  forth  in  the  detailed  description  of  these  storm  centers. 

I. — On  the  Ist,  a  great  depression,  moving  in  an  easterly  track,  entered  Washington 
Territory  and  Oregon,  the  lowest  barometer  readings  averaging  0.35  inch  below  the 
mean  for  the  month.  On  the  2d,  the  low  area  continued  its  easterly  course  accompanied 
by  light  rains  in  Idaho  and  Montana.  One  the  3d,  the  movement  of  the  center  of  de- 
pression was  not  well-defined,  but  it  evidently  took  a  southerly  path;  at  the  morning 
report  of  the  4th  the  center  was  in  Kansas;  during  the  day  the  storm  area  moved  with 
an  increase  of  eneigy  to  Eastern  Kansas.  At  midnight  the  lowest  barometers  observed 
were:  Leavenworth,  29.48;  Des  Moines,  29.51;  Omaha,  29.54,  being  below  the  normal 
pressure  for  the  month  0.46,  0.45,  and  0.4  inch,  respectively.  Thunder-storms  were 
reported  from  the  Ohio  Valley,  Illinois,  Indiana,  Missouri,  and  Arkansas.  On  the  5th, 
the  storm  center  moved  slowly  to  the  east  into  Illinois,  but  its  progress  was  checked  by 
high  area  II,  which  was  then  entering  the  Lake  region.  The  following  heavy  rainfalis 
were  reported,  in  inches,  during  the  prevalence  of  this  storm:  Champaign,  3.6;  Spring- 
field, 111.,  3.57;  Des  Moines,  2.81;  Cedar  Rapids,  Iowa,  3.25.  On  the  6th,  the  center  of 
low  area  was  filled  up  by  the  in-flovring  air  from  the  high  pressure  in  the  Lake  r^on. 
The  maximum  temperatures  for  the  month  in  the  Lower  Missouri  Valley,  Indian  Terri- 
tory, and  Northwestern  Texas  were  associated  with  this  low  area. 

U. — On  the  4th  the  pressure  was  below  the  mean  in  the  Rio  Grande  Valley,  and  con- 
tinued slowly  decreasing  until,  at  the  midnight  observation  of  the  6th,  a  storm  of  con- 
siderable energy  was  developed;  the  barometer  at  Eagle  Pass,  29.38,  was  0.53  inch  below 
the  normal.  At  this  hour  the  distribution  of  pressure  should  be  noted,  as  it  will  prob- 
ably account  for  the  anomalous  direction  of  the  movement  of  the  storm  center  on  the 
7th  and  8th.  The  pressure  averaged  0.2  inch  above  the  mean  in  the  lAke  region,  Mid- 
dle Atlantic  States,  and  New  En^and,  and  0.3  inch  above  ihe  mean  in  the  Saint  Law- 
rence Valley,  thus  presenting  an  obstacle  to  the  natural  course  of  the  low  area  to  the 
Northeast.  At  the  same  time  the  pressure  was  about  0.25  inch  below  the  mean  in  New 
Mexico,  Colorado,  and  Wyoming,  and  the  depression  for  the  next  two  days  followed  very 
nearly  the  path  of  least  resistance.    On  the  7th  the  storm  center,  increasing  in  eneigy, 
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moved  to  the  northward,  as  charted,  the  lowest  horometric  readings  reported  heing: 
Dodge  City,  29.3;  North  Platte,  29.36;  below  the  normal,  respectively,  0.57  and  0.53 
inch.  Daring  the  day  the  pressure  increased  along  the  Alantic  coast,  being  nearly  0.4 
inch  above  the  mean  in  the  Middle  Atlantic  States  and  Kew  England,  and  decreased  0.4 
inch  in  Nebraska.  On  the  8th,  the  storm  center  moved  slowly  to  tiie  northward,  the 
lowest  barometer  reported  being,  at  the  morning  observation  at  North  Platte,  29.2,  or 
0.7  inch  below  the  normaL  While  the  storm  center  was  moving  on  the  8th  over  Ne- 
braska and  into  Dakota,  there  was  a  general  decreose  of  pressnre  in  the  Lake  region. 
Saint  Lawrence  Valley,  Middle  Atlantic  States,  and  New  ^gland,  and  when  this  storm 
area  recarved  to  the  eastward,  as  shown  by  the  morning  report  of  the  9th,  the  pressnre 
was  below  the  mean  in  all  the  districts  just  mentioned.  On  the  9th  and  10th  the  de- 
pression moved  in  a  southeasterly  course  and  became  central  in  Ohio,  where  the  lowest 
pressures  were  0.4  inch  below  the  mean  for  the  month;  during  these  two  days  the  barom- 
eter rose  in  the  maritime  provinces  and  New  England,  and  at  the  midnight  report  of  the 
10th  a  high  pressure  bari^  the  natural  track  of  the  low  area.  For  the  next  two  days 
the  storm  center  remained  nearly  stationary  in  the  States  of  Indiana,  Ohio,  and  Ken- 
tucky, while  the  barometer  remained  high  in  Canada  and  New  England,  and  below  the 
mean  in  all  the  Southern  States.  General  rains  were  reported  from  the  Northwest,  Lake 
region,  Ohio  Valley,  Tennessee,  Middle  Atlantic  States,  and  New  England.  On  the  13th, 
at  the  morning  observation,  the  center  of  depression  was  near  Cincinnati,  and  during  the 
day  it  moved,  but  with  diminished  enei^,  to  the  North  Carolina  coast.  On  the  14th, 
the  low  area  pursued,  showing  but  slight  energy,  a  northeasterly  track  along  the  coast 
and  beyond  the  limits  of  the  chart.  During  the  passage  of  the  area  the  maximum  tem- 
peratures for  the  month  were  reported,  generally  in  Maryland,  Virginia,  North  Carolina, 
South  Carolina.  Cautionary  signals  displayed  on  the  Atlantic  coast  for  this  storm  were 
generally  justified  by  the  following  maximum  velocities:  Boston,  26,  NE. ;  Block  Island, 
48,  NE. ;  New  London,  25,  NE. ;  New  Haven,  30,  NE. ;  New  York,  42,  NE. ;  Sandv  Hook, 
47,  E.;  Bamegat,  48,  E.;  Atlantic  City,  48,  E.;  Cape  May,  41,  NE.;  Delaware  Break- 
water, 58,  E.;  Chincoteague,  28,  NE.;  Cape  Heniy,  36,  NE.;  Kittyhawk,  30,  N.;  Hat- 
teias,  34,  SW.  The  following  vessel-reports,  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service  and  the  co-operating  observers  of  the  merchant  ma- 
rine probably  indicate  the  presence  of  this  storm  during  its  passage  eastward  over  the 
ocean:  14th,  steamship  Seminole,  inN.  38°  26^,  W.  74°  35^  barometer  29.50,  fresh  NE. 
wind,  rainy;  steamship  Ohio,  in  N.  30°  29^,  W.  64°  62^,  29.47,  8SE.,  overcast,  rainy;  20th, 
steamship  Holland,  in  N.  43°  OO'',  W.  45°  21"",  strong  NW.  gale,  heavy  beam  sea. 

III. — On  the  2l8t,  the  pressure  fell  below  the  mean  on  the  coasts  of  Washington  Ter- 
ritory and  Oregon,  and  continued  slowly  falling  until  the  midnight  observation  of  the 
24th;  on  the  25th,  the  center  of  depression  moved  in  a  southeasterly  track  into  North- 
western Colorado,  accompanied  by  light  rains  in  its  southern  quadront.  On  the  26th  it 
continued  a  southeasterly  course  into  Northern  Texas.  The  southeasterly  course  of  this 
depression  during  the  25th  and  26th  is  not  an  unusual  one  ibr  areas  of  low  barometer 
crossing  the  Roc^  Mountains;  but  aiter  the  midnight  observation  of  the  26th  the  storm 
center  pursued  the  more  usual  course  to  the  northeast,  moving  on  the  27th  into  the  Ohio 
Valley,  from  which  region  severe  thunder-storms  were  generally  reported.  On  the  28th 
the  area  of  lowest  pressure  extended  in  an  elliptical  form  over  the  Middle  and  South 
Atlantic  States  and  Tennessee  and  the  Ohio  Valley,  and  heavy  rains  and  severe  thunder- 
storms were  reported  from  all  those  districts.  On  the  29th  the  storm  center  moved 
along  the  New  England  coast  and  beyond  the  limits  of  the  chart.  On  this  day  occurred 
the  lowest  barometric  readings  observed  during  this  depression :  Block  Island  and  Province- 
town,  29.57;  Portland,  29.55;  Eastport  and  Chatham,  29.56;  Antiooeti,  29.46.  Caution- 
ary signals,  ordered  for  this  storm  on  Lakes  Michi^n  and  Erie,  were  justified  only  at 
scattering  stations.  The  following  rejMrts  furnished  through  the  co-operation  of  the 
New  York  Herald  Weather  Service,  probably  indicate  the  presence  of  this  storm  during 
its  passage  eastward  over  the  ocean:  30th,  steamship  W.  A.  Scholten,  in  N.  41°  21'',  W. 
53°  lO'',  barometer  29.55,  NW.,  force  5,  rough  sea;  steamship  Lepanto,  in  N.  43°  29"",  W. 
44°  53^,  strong  south  wind,  force  6,  overcast  and  rain. 

IV. — At  the  afternoon  report  of  the  29th  a  depression  was  developed  in  Dakota.  On 
the  30th  it  moved  slowly  over  Minnesota,  with  light  rains  reported  firom  all  stations  in 
the  Northwest  and  Upper  Lake  region;  the  lowest  pressure  reported  was  at  Saint  Paul, 
29.52,  or  0. 41  inch  below  the  normoL  On  the  31st  the  storm  center  pursued,  with  a  con» 
siderable  increase  of  eneigy,  an  easterly  track  over  Lakes  Michigan  and  Huron.  It  was 
during  the  progress  of  this  low  area  that  the  maximum  temperatures  for  the  month  was 
reported  from  the  Lower  Lakes  and  the  Middle  Atlantic  States.  Cautionary  signals 
were  ordered  for  this  storm  on  Lake  Erie,  the  following  maximum  velocities  being  re- 
ported: Cleveland,  28,  SW. ;  Sandusky,  36,  NW. ;  and  on  the  Atlantic  coast,  Hatteras, 
62,  SW. ;  Kitty  Hawk,  40,  SW. ;  Delaware  Breakwater,  40,  SW. ;  Cape  May,  40,  S. ;  At- 
lantic City,  28,  S. ;  Bamegat,  29,  S. ;  Sandy  Hook,  29,  SW. ;  New  London,  28,  SW. ;  New- 
port, 31,  S. ;  Provincetown,  32,  S. 
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HUBBICANE  CHABT. 

Chart  YIII  exhibits  the  tracks  of  some  of  the  more  memorahle  tropical  hnrricanes  of 
the  West  Indies  that  have  been  observed  since  the  establishment  of  the  Signal  Service. 
The  following  letter,  published  in  connection  with  this  chart,  explains  the  intention  <^ 
the  Chief  Signal  Officer  to  provide  for  a  more  extensive  and  elaborate  system  of  storm 
warnings  with  respect  to  the  tropical  hurricanes  which  may  menace  our  coasts: 

Washikotok  City,  June  17,  1882. 

Captain '• . 

Commanding  Steamthip  , 

CCareqf ): 

Sib  :  I  Ijave  the  honor  to  inform  yon  that  the  following  Signal  Service  observers,  sta- 
tioned in  the  West  India  Islands,  have  special  instructions  to  be  vigilant  during  the  har- 
ricane  season  to  obtain  timely  notice  of  hurricanes  and  telegraph  the  informsttion  to 
this  service,  for  the  benefit  of  the  shipping  interests  of  the  North  Atlantic  and  Golf 
ooasts: 

Mr.  A.  Van  Coneghan,  Havana,  Cuba; 

Mr. ,  St.  Thomas,  St.  Thomas; 

Mr.  Edwin  Backer,  Bridgetown,  Barbadoes; 

Mr.  Maxwell  Hall,  Kingston,  Jamaica; 

Mr.  Robert  Mason,  Santiago  de  Cuba,  Cuba; 

Mr.  L.  y.  Bigard,  Pointe-£-Pitre,  Guadeloupe. 

You  are  also  informed  that  the  State  Department  has  been  requested  to  instruct  its 
consular  officers  and  agents,  at  the  points  named  below,  to  telegraph  promptly  to  the 
United  States  notice  of  hurricanes,  when  reported  to  them  by  ship-masters: 

Cienfuegos,  Cuba;  Kingston,  St.  Vincent;  San  Juan,  Porto  Rico;  St.  Johns,  Antigna; 
Port-of-Spain,  Trinidad;  St  George,  Grenada;  Roseau,  Dominica;  St.  Pierre,  Mar- 
tinique. 

The  Chief  Signal  Officer  requests,  in  case  you  encounter  a  hurricane  or  have  knowl- 
edge of  a  hurricane  then  existing,  that  you  will,  on  entering  any  of  the  ports  before  men- 
tioned, communicate  at  once  your  information  to  the  representative  of  the  United  States 
Signal  Service,  so  that  timely  warning  may  be  given,  on  the  seaboard  of  the  United 
States,  of  approaching  danger.  The  uSformation,  even  if  several  days  old,  may  be  veiy 
valuable. 

The  hurricane  reported  last  August  north  of  St.  Thomas  was  five  days  in  reaching  the 
Creorgia  and  South  Carolina  coasts;  and  the  disastrous  hurricane  of  August,  1873,  was 
known  on  the  18th  of  August  at  St.  Thomas,  a  week  before  the  damage  was  done  on  the 
American  coast,  and  on  the  2l8t  the  residents  of  the  Bermudas  were  ftdly  aware  of  its 
existence,  and  could  have  foretold  its  track. 

Thus,  by  timely  warning  from  these  outposts  in  the  hurricane  track,  you  may  be  the 
means,  through  the  Signal  Service  of  the  United  States,  of  averting  danger  and  disaster; 
of  saving  life  and  property  along  our  coasts;  and  of  preventing  vessels  going  to  sea  from 
sailing  into  the  track  of  these  dreadftil  storms. 

Your  co-operation  is  earnestly  solicited  in  Hiis  important  work.  By  it  the  Chief  Sig- 
nal Officer  hopes  to  increase  the  efficiency  of  the  storm- warning  service  along  the  GiSf 
and  Atlantic  coasts  of  the  United  States;  in  which  all  ship-masters,  owners,  agents,  and 
underwriters  have  the  greatest  interest. 

Herewith  please  find  a  chart  on  which  are  traced  the  paths  of  some  of  the  most  prom- 
inent tropical  hurricanes  of  the  West  Indies  that  have  prevailed  since  the  establishment 
of  the  Signal  Service  of  the  United  States. 

I  am,  veiy  respectfhlly,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  <&  Bvt,  Maj,  Oen%  Chief  Signal  Officer,  U.  8.  A, 

INTEBNATIOKAL  METBOROLOOT. 

International  Charts  IV  and  V  accompany  the  present  number  of  this  Review. 
Chart  IV  is  published  for  March,  1880,  and  continues  the  series  of  that  chart  begun  in 
January,  1877.  Chart  V  is  prepared  for  June,  1880,  and  continues  the  series  of  that 
chart  from  November,  1877.  In  the  description  of  these  charts  much  valuable  informa- 
tion has  been  obtained  from  the  Monatliche  Uebersicht  der  Witterung,  published  under 
the  direction  of  Prof.  Dr.  G.  Neumayer,  director  of  the  German  Muine  Observatory, 
and  from  the  Bulletin  Mensuel,  published  by  Mr.  Marc  Dechrevens,  of  Zi-Ka-Wei, 
China. 

Chart  lY  exhibits  the  mean  pressure,  mean  temperature,  and  prevailing  direction  of 
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the  wind  OTer  the  northern  hemisphere  for  the  month  of  March,  1880)  as  determined 
from  one  obeervation  taken  each  day  at  7.35  a.  m.  or  0.43  p.  m.,  Greenwich  mean  time. 

The  first  area  of  mean  low  barometer  appears  over  the  eastern  coast  of  Greenland,  the 
mean  presenre  at  Godthaah  being  29.55,  prevailing  wind  NNE. ,  force  4.  The  barometric 
gradient  increases  rapidly  to  the  east  and  sontheast,  and  very  slowly  in  a  south  and 
southwest  direction. 

The  second  area  of  low  barometer  extends  oyer  Northern  Hnssia,  and  is  central  near 
Archangel,  where  the  mean  pressure  for  the  month  was  29.54,  and  the  prevailing  wind 
WNW.,  force  6. 

The  barometric  gradient  here  increases  rapidly  to  the  westward  and  .somewhat  slowly 
to  the  south  and  eastward. 

A  third  area  of  mean  low  pressure  occupies  the  region  of  British  India,  where,  in  the 
central  provinces,  the  mean  pressure  for  the  month  was  below  29.77. 

Three  areas  of  barometric  maxima  appear  upon  the  chart,  one  of  which  extends  over 
Southeastern  Siberia,  where  the  greatest  mean  pressure  was  30.26  at  Nertschinsk.  The 
isobar  of  30.10  extends  over  the  ea^stem  part  of  Asia  and  indudee  the  southernmost 
islands  of  Japan,  while  a  second  area  of  high  pressure  (30.20)  covers  China  proper. 

A  third  area  of  mean  high  barometer,  enclosed  by  an  isobar  of  30.20,  appears  in  Europe, 
over  the  provinces  of  Brandenburg  and  Posen  and  extending  to  Austria.  The  isobar  of 
30.10  extends  from  tlie  Black  Sea  northwestward  to  the  Baltic  and  westward  to  the  North 
Sea  and  western  coasts  of  Europe. 

In  North  America  the  high  area  of  the  Pacific  extends  over  the  north  Pacific  coast 
regions,  where  the  pressure  ranges  from  30.11  to  30.16. 

Compared  with  the  preceding  month,  the  barometric  pressure  has  increased  over  Green- 
land, where  the  mean  is  .13  inch  above  the  mean  for  February.  The  area  of  low  barom- 
ter,  then  central  east  of  Iceland,  has  apparently  moved  eastward  with  increasing  pressure, 
and  is  now  central  over  Northern  Russia,  where  the  barometer  is  .21  inch  below  the 
mean  for  the  previous  month.  The  pressure  has  also  decreased  southward  and  eastward 
of  this  area,  the  means  being  about  .25  inch  below  those  for  February. 

In  Eastern  Asia  the  mean  pressure  has  ayeraged  about  .3  inch  below  the  mean  for 
February. 

In  the  United  States  the  pressure  has  decreased  in  all  parts  of  the  country,  except  in 
the  lake  region,  where  it  has  increased  about  .1  inch.  The  isobar  of  30.20  which  ex- 
tended over  the  States  of  Georgia,  Alabama,  Tennessee,  and  parts  of  North  Carolina,  and 
Florida,  is  this  month  replaced  by  the  isobar  of  30.10. 

Compared  with  the  corresponding  month  of  previous  years,  the  pressure  was  slightly 
above  the  normsd,  north  of  latitude  35®  and  irom  the  tme  hundredth  meridian  eastward 
to  the  Atlantic  In  the  South  Atlantic  and  Gulf  States  a  slight  deficiency  occurred, 
and  on  the  Pacific  coast  the  pressure  was  about  .03  inch  above  the  normaJ. 

The  following  table  exhibits  the  mean  pressure  and  the  mean  temperature  for  the 
month  of  March,  1880,  in  the  several  countries  of  Europe  and  Asia,  compared  with  the 
means  as  determined  fh)m  observations  taken  during  March,  in  the  years  1877,  1878, 
and  1879: 


• 

Meanbaromp 
eter. 

Mean  temper- 
ature. 

Countries. 

4 

March, 
1880. 

1 

March, 
1880. 

Algeria 

80.06 
29.88 
20.98 
29.78 
29.98 
29.90 
29.76 
29.92 
29.70 
80.07 
29.88 
80.05 
20.78 
29.92 

80.11 
80.15 
80.05 
80.13 
80.10 
80.16 
29.81 
80.18 
80.03 
80.07 
29.98 
80.08 
20.96 
80.09 

61.8 
48.0 
44.3 
86.5 
60.5 
89.9 
84.9 
54.4 
84.8 
68.6 
84.2 
57.6 
29.1 
54.2 

64.1 

Austria 

43.9 

British  Isles 

48.2 

Denmark 

40.4 

France , 

58.8 

Germany , 

44.2 

India 

86.6 

Italy.. 

65  1 

Norway 

89.7 

Portugal 

60.8 

Russia. 

2^7 
61.8 

Spain 

Sweden 

83.2 

Turkey 

50.9 
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The  accompanying  table  shows  the  deviations  in  temperatore  and  preasnre  at  isolated 
stations  for  the  month  of  March,  1880,  as  compared  wi1&  the  means  of  three  years: 

Comparative  ihermometric  and  barometric  meafu,  with  corresponding  departures. 


Station. 


York  Factory 

Godtbaab 

Btykkisbolm 

Tromao 

Tborehavn 

Archangel 

Ekaterinburfc 

Barnaul 

Yeniseisk 

Nikolaievsk  on  the  Amoor . 

Zi-Ka-Wei 

Pekln 

Beirut 

MauritiuR 

Fort  Na])ier , 

Paramaribo , 

Funchal , 

Penta  Delgado , 

Bridgetown 

Navasea 

Melbourne  > , 

Hobart  Town 

Astrakhan , 

Athens „ 

Tiflis 


Mean  temjierature. 


|i 
55" 


Laghouat 

Fort-do-France.. . .  . 

Lislmn 

Bandwick  Mause 

Malta. 

Gibraltar 

Tashkend , 

Cape  Town 

Angra , 

Cagliari 

Free  Town , 

Madrid , 

Nukusa , 

Nassau , 

Havana 

Mexico 

Lahore 

Tokci 


San  Juan  de  Puerto  Rico... 


••■•••««•••• •••••••• ••■«■••••••• »*•«••«••• *• 


—11.1 

ao.i 

29.0 
28.4 
37.7 
23.3 
28.0 
28.2 
22.8 
8.1 
44.6 
42.9 
64.8 
81.5 
78.6 
80.9 
63.8 
60.7 
81.5 
78.4 
61.9 
65.1 
44.5 
59.2 
57.4 
62.1 
77.4 
57.9 
89.5 
60.8 
61.2 
56.5 
77.0 
58.2 
57.9 
87.6 
56.5 
06.5 
73.0 
72.6 
40.2 
76.7 
42.5 
77.4 


o 

u 

^3 


—18.8 
16.9 
38.1 
28.0 
43.9 
18.1 
18.5 
24.» 
23.7 
9.3 
44.6 
44.1 
69.7 
80.6 
78.2 
78.9 
64.0 
60.3 
75.6 
76.4 
63.9 
62.1 
29.8 
68.2 
43.9 
64.9 
76.0 
60.8 
42.9 
50.4 
62.4 
60.0 
76.7 
58.3 
60.1 
87.3 
59.9 
45.7 
71.7 
74.2 
51.8 
86.7 
45.1 
75.7 


! 


Mean  barometer. 


% 


i 


—  7.7 

—  8.2 
-f  9.2 

—  0.4 
+  6.2 

—  5.2 

—  9.5 
•f  1.1 
+  0.9 
4-  1.2 

Normal 
-f  1.2 

—  5.1 

—  0.9 

—  0.3 

—  2.0 
+  0.2 

—  0.4 

—  5.9 

—  2.0 
+  2.0 

—  3.9 
—14.7 

—  6.0 
—13.5 
4-2.8 

—  2.4 
+  2.4 
+  8.4 

—  1.4 
1.2 
6.5 
0.3 
0.1 
2.2 
0.8 

+  3.4 
—10.8 

—  1.3 
+  1.6 
+  2.1 
4-10.0 
+  2.6 

—  1.7 


29.99 
29.72 
29.  G5 
29.54 
29.75 
29.70 
29.97 
30.27 
SO.  17 


+ 


+ 
+ 


80.28 

30.17 
29.06 
29.95 
29.92 
30.03 
30.15 
80.29 
29. 99 
30.01 
30.09 
29.96 
29.93 
29.94 
29.93 
30.09 
29.90 
80.08 
29.78 
29.97 
30.04 
30.20 
29.99 
30.24 
29.92 
29.91 
30.02 
29.99 
SO.  09 
30.06 
30.21 
29.85 
29.99 
30. 04 


o 
u 


s 


I    « 


30.  m 

29.95 
29.69 
29.78 
29.95 
29.54 
29.55 
30.04 
30.00 


40- 02 
—0.17 
+0.W 
40.24 
40.20 
—0.16 
—a  42 
—0.21 
—0.17 


30.22 
30.19 
29.97 
29.96 
29.83 
30.00 
30.13 
30.10 
30.00 
30.06 
29.96 
29.71 
20.99 
30.10 
80.tJ2 
30.12 
80.20 
30.10 
30.00 
29.98 
30.04 
30.  (» 
30.01 
30.09 
30.05 
29.87 
30.06 
30.03 
30.12 
30.06 
30.12 
29.78 
30.02 
30.11 


—0.01 
+0.02 
— O.Ul 
+0.01 
—0.09 

— o.r>3 

+0.02 
—0.15 

4-0.01 

+0.05 
—0,11 
—0.24 
+0.06 
+0.16 
-HIlOsJ 
40.03 
+0.30 
-hO.Q2 
+0.22 
+0.01 
Normal 
—a  15 
4-0.02 
—0.15 
+0.13 
—0.0* 
+0.01 
+0.04 

+ao8 

Normal 
—0.09 
—0.07 

+at« 
+ao7 


In  North  America  the  temperature  has  been  above  the  normal  from  the  interior  of 
the  continent,  eastward  to  the  Atlantic,  except  in  the  New  England  States  and  Canadian 
maritime  provinces,  where  it  has  been  below  the  normal.  At  the  Rocky  Mountain  star 
tions  and  on  the  Pacific  slope  it  was  below  the  normal.  The  greatest  excess  of  tempera- 
ture prevailed  in  Florida  and  the  greateai  deficiency  was  reported  from  the  Canadian 
maritime  pro\'inces. 

In  Europe,  the  temperature  was  above  the  normal,  except  in  Russia.  The  following  are 
some  of  the  extreme  monthly  mean  temperatures  reported  at  isolated  stations: 


Lowest. 


York  Factory 

Moose  Factory^ 

Fort  Garry 

Nikolaievsk  on  the  Amdor 

Nertachinsk, 

Oodtkaab 

Arc-hansel ............................. 

Ekatcriuburfi^ , 

Barnaul 


Degrees. 


—18.8 

—  4.1 

—  1.4 
+  9.8 
+12.6 

16.9 
18.1 
18.5 
24.3 


Hiffhest 


!•«*•••••••< 

'»•••»••>«••• 


Freetown 
MAnila............. 

Mauritius ........................ 

Paramaribo 


«•■*••■••« 


87.3 
63.8 
80.6 
78.9 
76w4 
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The  prevailing  direction  of  the  wind  over  North  America  was  northweBterly  through- 
oat  the  country  east  of  the  Rocky  Mountains,  except  in  Texas,  Florida,  and  along  the 
South  Atlanlio  coasts,  where  it  was  generally  southerly;  on  the  North  Pacific  coast  and 
in  the  Plateau  regions,  southeasterly;  in  California  and  Mexico,  easterly;  in  Canada  and 
thenuiritimepiOTinces,  northwesterly. 

In  Europe,  the  prevailing  direction  of  the  wind  was  easterly  to  northeasterly,  except 
in  Denmark,  Sweden,  and  Norway,  and  the  west  coast  of  Germany,  where  it  was  westerly. 
In  Algeria,  the  winds  were  northeasterly;  in  Hindostan,  they  were  fcenerally  westerly 
or  northwesterly,  and  in  China  and  Japan,  northerly. 

The  following  notes  and  extracts,  descriptive  of  the  meteorological  conditions  over 
Buiope,  for  the  month  of  March,  1880,  are  taken  from  the  Monatiiche  Uebersicht  der 
liVitteTung: 

From  the  1st  to  the  8th  of  the  month,  two  depressions  prevailed  over  Northern  Europe, 
and  extended  their  influence  over  the  greater  part  of  Europe,  excepting  the  southern 
peninsulas. 

During  these  disturbances,  the  pressure  increased  very  slowly  in  the  northern  quad- 
rants, while  in  the  southern  quadirants  the  increase  was  very  rapid,  as  shown  by  the  fol- 
lowing: On  the  3d  the  pressure  at  Shields  and  at  Yestervig  was  28.6^,  and  on  the  same 
day,  at  Rochefort  and  Vienna,  it  was  30.00.  During  that  day  stormy  WSW.  winds  pre- 
vailed on  the  coast  of  Germany,  whereas,  at  Borkum,  the  wind  was  light  south,  with 
snow  and  rapidly  falling  temperature;  the  same  conditions  prevailed  at  Hamburg  during 
the  a'ftemoon  of  the  ^,  but  toward  night  the  wind  again  changed  to  WSW.,  with 
g;reatly  increased  fbroe,  registering  at  times  a  velocity  of  70  miles  per  hour. 

Equially  strong  8W.  winds  occurred  at  all  stations  in  North  Germany,  while  in  the 
southern  sections  of  the  country  fiesh  SW.  breexes,  with  generally  dear  weather  pre- 
vailed. At  the  morning  observation  of  the  2d,  Liverpool  and  Nottingham  reported  light 
SW.  wind  with  snow,  and  temperature  Ibwer  than  at  any  other  stations  in  England. 

On  the  morning  of  the  8th  there  was  a  decided  change  in  the  distribution  of  pressure, 
the  barometric  minima  above  referred  to  bdng  leplMcd  by  an  area  of  high  and  in- 
creasing pressure,  which  continued  with  slight  changes  till  the  end  of  the  month. 

The  precipitation  in  Europe  was  generally  below  Ihe  normal  for  the  month.  The 
xainfall  accompanying  the  storm  of  the  first  decade  appears  to  have  been  excessive  in 
the  Rhine  provinces  where  several  streams  overflowed,  causing  serious  floods  and  de- 
laying railroad  travel.  The  weather  during  the  second  period  of  the  month  was  unu- 
sually dry  and  dear. 

Over  the  North  Atlantic,  west  of  the  fiftieth  meridian,  and  north  and  south  of  latitude 
40^,  during  the  first  decade  of  the  month,  the  weather  was  stormy,  with  variable  winds 
and  heavy  xains. 

3d,  N.  26*',  W.  53*»,  NE.,  force  9;  heavy  squaUs;  in  N.  38«,  W.  67%  NNW.,  ibive  11; 
.  hurricane-like  squalls,  hail,  thunder  and  lightning,  high  oonfosed  sea. 

4th.  In  N.  30*»,  W.  66®,  8SW.,  force  10. 

6th  and  6th.  In  N.  40®,  W.  62®,  SSW.  10  to  NNW.,  11;  lightning. 

8th.  In  N.  39®,  W.  57®,  SE;  force  11;  rainy  and  lightning. 

10th  and  11th.  In  N.  40®,  W.  62®,  SSE.  to  NNW.;  force  11;  rain  and  lightning, high 


Between  60®  and  30®  west  longitude  the  weather  was  generally  stormy,  with  high 
northerly  and  westerly  winds. 

East  of  the  thirtieth  meridian,  southwesterly  winds  prevailed,  and  near  the  coasts  of 
Europe  the  weather  was  generaUy  settled. 

During  the  second  and  last  decades  of  the  month  the  weather  over  the  ocean  was 
generally  stormy,  with  variable  winds,  mostly  northwesterly,  rain,  snow,  and  hail. 

Chart  y  exhibits  the  paths  of  barometric  depressions  which  have  been  traced  from 
the  daily  intemationaL  charts  for  the  month  of  June,  1880,  supplemented  by  vessel  re- 
ports from  the  North  Atlantic. 

The  data  received  are  charted  for  each  day  of  the  month  on  the  charts  accompanying 
the  International  Bulletin  for  that  day,  and  horn  these  charts  and  additional  reports, 
the  movement  of  the  centers  of  barometric  minima  are  traced. 

Nineteen  of  the  prindpal  storm-areas  occurring  in  the  northern  hemisphere  have  thus 
been  traced. 

Concerning  the  general  distribution  of  these  depressions,  the  following  is  given: 

Nine  passed  over  parts  of  the  United  States  and  Canada,  five  of  which  are  traced  to 
the  Atlimtlc  but  in  two  of  these  only,  viz,  Nos.  II  and  VI,  have  snffident  data  been 
received  to  warrant  the  tracing  of  a  continuous  storm  across  the  ocean.  The  depressions, 
with  two  excepftions,  were  generally  ill-defined,  and  exhibited  but  slight  energy. 

Four  depressions  are  exhibited  over  Europe,  one  of  which  extends  from  the  interior 
of  Spain  in  a  northeasterly  direction,  through  Central  Europe  and  Southern  Sweden  to 
the  eastern  shores  of  the  Gulf  of  Bothnia.    The  other.  No.  XII,  extends  from  South- 
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^rc0fcem  Fianoe,  northeastwardly  to  Austria.    The  remaining  two  appear  over  Northern 
Europe. 

Six  depresBlODS  are  traced  in  Eastern  Asia,  extending  from  the  ooast  of  China,  gen- 
erally in  a  northeasterly  coarse  over  the  island  of  Niphon. 

The  following  brief  descriptions  are  given  of  the  storms  first  appearing  within  the 
limits  of  the  Signal  Service  stations: 

L — ^This  depression  appeared  on  the  morning  of  the  3d,  near  Fort  Benton;  moving 
aontheastward,  the  area  vras  centxal  near  North  Platte  on  the  morning  of  the  4th.  On 
the  6th,  the  depression  was  central  near  Omaha,  the  barometer  at  that  staticm  reading 
29.11,  or  .05  inch  below  the  normal.  Moving  northeastwardly,  the  storm  was  central 
in  Northern  Michigan  on  the  6th,  Escanaba  barometer,  29.18.  From  this  pointy  the 
center  passed  down  the  Saint  Lawrence  Valley  and  into  the  province  of  Qaebec,  with 
decreasing  energy.  Daring  the  passage  of  this  storm  very  heavy  rains  and  high  winds 
oecnired,  cansing  serions  damage  to  shipping  on  the  lakes. 

II. — ^This  was  apparently  central  off  &e  ooast  of  British  Ccdnmbia  on  the  morning  of 
the  7th;  following  an  east-soatheasterly  coarse,  the  center  reached  Fort  Bnford  on  the 
8th;  thence,  it  passed  northeastwardly  into  Manitoba. 

III. — ^This  depression  first  appeared  in  Colorado  on  the  8th,  where  it  remaiiied  sta- 
tkmaiy  until  the  11th.  Daring  that  day  it  passed  to  the  northeast,  and  on  the  12th  was 
centoJ  near  Pembina.  On  the  13th  the  center  was  apparently  near  Parry  Sound,  barom- 
eter 29.61,  and  on  the  14th  it  moTed  eastward  over  Uie  Atlantic.  Owing  to  lack  of  data, 
its  subsequent  movement  cannot  be  traced.  During  the  passage  of  this  storm  a  violent 
tornado  occurred  in  Iowa,  causing  loss  of  life  and  great  destruction  of  property.  The 
storm  was  accompanied  by  heavy  rain  and  hail. 

ly. — ^Thisappc«red  over  Nova  Scotia  on  the  12th,  where  it  remained  stationary  until 
the  14th.  On  the  morning  of  the  15th,  the  center  passed  off  over  the  Atlantic  to  about 
N.  46°,  W.  52°.  The  following  vessel  report^  probably  indicate  the  further  morement 
of  this  storm:  16th,  steamship  Erin  in  N.  46°,  W.  42°,  moderate  W.  gale,  head  sea; 
schooner  Delia  Hodgkinsin  N.  52°  56^,  W.  52°  52^,  barometer,  29.69,  NNE.,  IbroeS;  S.  S. 
Circassian  in  N.  47°,  W.  41°,  strong  W.  gale,  high  head  sea;  17th,  S.  S.  Bath  Cily  in  N.  46°, 
W.  42°,  hard  NW.  gale,  high  sea;  18th,  S.  S.  Nederland  in  N.  44°  39^,  W.  dSt*  33^  W., 
force  6,  high  sea;  19th,  steamship  City  of  Chester  in  N.  47°,  W.  31°,  moderate  W.  NW. 
g^ale;  steamship  Pennsylvania  in  49°  27^,  W.  20°  41^,  barometer  29.45,  8£.,  force  6, 
heavy  sea;  20th,  steamship  Braunschweig  in  N.  49°  01^,  W.  17°  49^,  29.46,  S.,  foroe  2; 
steamship  Celtic  in  N.  50°  15^  W.  23°  55^  29.62,  N£.,  foroe  4.  Onthe2l6t,  theoenter 
^disturbance  was  probably  over  Galway  Bay,  the  barometer  at  Gaiway  reading  29.52, 
calm;  on  the  same  df^,  the  steamship  Indiana  in  N.  51°  11^,  W.  16°  17^,  reported,  ba- 
rometer, 29.55  SW.  During  the  22d  and  23d,  the  depression  was  apparently  stationarj 
over  the  British  Isles,  where  it  finally  disappeued. 

y. — ^During  the  13th,  the  pressure  slowly  decreased  in  Kansas,  and  by  the  momii^^ 
of  the  14th,  a  decided  depression  had  formed.  Moving  eastward,  the  center  of  disturb- 
ance reached  West  Virginia  on  the  morning  of  the  15th ;  it  then  moved  southeastward  dur- 
ing the  day  and  passed  off  the  North  Carolina  coast,  over  the  Atlantic.  On  the  16th, 
bark  John  Sheppard  in  N.  34°,  W.  70°,  reported  fresh  SW.  gale.  This  depression  occa- 
sioned a  violent  wind  and  rain  storm  in  Ohio;  many  buildings,  bridges,  &c.,  were  de- 
atzoyed  by  the  heavy  floods. 

YI. — This  storm  developed  in  the  Saint  Lawrence  Valley  on  the  21st,  and  moving 
slowly  southeastward  through  Maine,  was  central  on  the  22d  near  ElaliiluE,  N.  S.  In 
eoimection  with  the  passage  of  this  area,  NW.  veinds  ranging  in  velocity  from  20  to  40 
miles  per  hour  were  reported  from  various  stations  on  the  New  England  coast. 

The  following  vessel-reports  probably  indicate  the  eastward  movement  of  this  disturb- 
ance: 23d,  steamship  Nederland  in  N.  40°  33^,  W.  58°  42^^,  barometer  29.51,  W8W., 
foroe  4;  bark  A.  S.  Taylor,  in  N.  35°,  W.  63°,  lost  sails  in  a  gale;  24th,  U.  S.  steamer 
Alliance,  in  N.  45°  35^  W.  53°  55"^,  29.59,  E.  SE;,  foroe  2,  light  rain;  steamship  Celtic, 
in  N.  42°  36^  W.  53°  05^  29.54,  NW.,  force  3,  heavy  rain;  25th,  U.  8.  Steamer  Alliance, 
N.  46°  25^  W.  50°  50^.  20.49,  NNE.,  force  2  to  4;  steamship  Indiana,  in  N.  43°  03^ 
W.  41°  59%  29.63,  WSW.,  force  8,  heavy  rain;  26th,  steamship  Victoria,  in  N.  46°  12% 
W.  37°  28%  strong  breeze,  head  sea;  steamship  Denmark,  N.  45°  22%  W.  39°  04%  strong 


and  increasing  SW.  vrind,  high  head  sea;  steamship  Vaderland,  N.  45°  34%  W.  37°  28% 
strong,  SSW.  to  W.  breeze,  rain  and  high  head  sea;  27th,  steamship  Hibernian,  N.  51° 
05^,  W.  34°  14^^,  29.47,  WNW.  This  depression  appears  to  have  passed  northeastward 
aouth  of  Iceland,  and  on  the  28th  was  probably  centnd  near  Thorshavn,  the  barometer  at 
that  station  reading  29.50,  wiod  shifting  fiom  SE.  to  W.  The  disturbanee  continued 
its  northerly  course  and  on  the  29th  was  central,  with  increasing  pressure  near  Brono, 
barometer  29.60,  wind  W. 

VII. — This  area  developed  in  Northern  Minnesota  or  Manitoba  during  the  22d,  and  on 
the  23d  was  central  near  Duluth ;  it  passed  thence  over  Lake  Superior  beyond  the  stations 
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of  ob8erv»ti<m.    This  stonn  iras  of  slight  energy,  no  winds  of  over  96  miles  per  hour 
being  reported. 

VIII. — ^This  appeared  in  Mlehigan  on  the  24th,  and  moTing  in  an  easterly  oonrse  the 
center  reached  the  maritime  piovinoes  on  the  25th.  On  the  26th  it  was  central  near 
Farther  Point,  and  daring  the  day  passed  over  Cape  Breton  Island  to  the  Atlantic;  the 
bark  Ivigtat  in  N.  44^'  13^,  W.  54''  31^  reported  barometer,  29.78,  SS£.,  drissling. 

IX. — ^This  depression  first  appeared  in  Manitoba  on  the  26th.  Moving  slowly  in  an 
easterly  direction  it  was  central  over  the  lakes  on  the  moraing  oi  the  28th,  and  on  the 
following  day  reached  the  province  of  Ontario;  punning  a  norSieasterly  coarse  it  passed 
down  theSamt  Lawrenoe  Volley  and  beyond  the  stations  of  observation. 

In  connection  with  the  storms  oocnning  over  Europe,  some  interesting  notes  have  been 
taken  fix>m  the  Monatliche  Uebersicht  der  Witterung,  published  by  I^raf.  Dr.  Geo. 
Neumayer,  of  Hamburg. 

X. — ^The  barometer  was  low  in  Spain  at  the  beginning  of  the  month,  and  on  the  2d  the 
depreasion  had  extended  to  France,  and  was  central  near  Bourges.  Moving  in  a  north- 
easterly oouise,  the  center  of  disturbance  reached  Berlin  on  the  3d  and  on  tlw  4th  passed 
over  the  Baltic  to  Sweden.  Daring  the  4th  and  5th  the  center  passed  near  XJpeala;  its 
coarse  then  apparently  changed  to  the  eastward  and  passed  over  the  Qulf  of  Bothnia. 
On  the  6th  it  was  centxal  near  Doipat;  its  fhrther  movement  was  not  sufficiently  defined 
to  admit  of  its  being  charted. 

XI. — ^This  depression  apparently  developed  north  of  Scotland  on  the  6th,  barometer  at 
North  Unst,  Shetland  Isles,  reading  29.49,  a  fidl  of  .30  inch  in  twenty-four  hours.  Dar- 
ing that  day  it  moved  in  a  northeaaterly  coarse  towards  the  Norwegian  coasts  and  on  the 
7th  was  central  near  Borgen.  Its  course  then  changed  to  the  north-northeostward,  with 
increasing  pressure  during  the  8th,  9th,  and  10th,  and  on  the  latter  date  it  disappeared 
over  the  Arctic  Ocean. 

XII. — ^This  first  appeared  in  Southwestern  France  on  the  10th,  and  following  a  course 
slightly  north  of  east,  it  reached  the  southwestern  frontier  of  Oenoany  on  the  12th;  it 
then  passed  southeastward  towards  the  Black  Sea,  where  it  disappeared.  In  connection 
with  this  storm,  a  second  depression  probably  formed,  which  extended  its  influence  over 
Central  Europe,  causing  unusually  heavy  rains  and  thunder-storms. 

The  Allowing  will  be  found  interesting:  On  the  12th,  a  severe  thunderstorm,  accom- 
ponied  by  heavy  rain,  burst  over  the  vicinity  of  Hamburg;  trees  were  uprooted  and 
chimneys  blown  down.  The  lightning  was  unusually  severe.  In  the  kingdoms  of  Prus- 
sia and  Saxony,  as  also  in  Hanover  and  Westphalia,  the  storm  was  equally  severe,  es- 
pecially in  the  latter  provinces,  where  several  riven  overflowed,  causing  disastrous  floods; 
much  damage  resulted  from  hail.  At  Lippetadt,  in  WestphaUa,  137.6  mm.  or  5.425 
inches  of  rain  fell  in  seventeen  hours;  seveiol  washouts  occurred  on  the  railroads  and 
bridoee  were  swept  away.  It  may  be  noted  as  interesting,  tiiat  the  rainfall  at  Lippstadt, 
for  the  first  half  of  the  month  under  consideration,  amounted  to  206.2  mm.  or  8.123 
inches,  while  the  total  rainfidl  for  the  month  of  May  was  only  14.2  mm.  or  0.55  inch. 

The  greatest  damage  to  pRq[wrty  and  loss  of  lifo  appear  to  have  occurred  in  Saxony  at 
and  in  the  vicinity  of  Zittao. 

Four  hundred  and  twenty-three  dwelling-houaes  were  almost  totally  wrecked,  while 
a  greater  number  of  other  buildings  were  more  or  less  damaged. .  Beports  place  the  dam- 
age to  property  at  1154,500. 

At  Oberlansitz,  sixty  persons  lost  their  lives;  a  large  number  of  dwellings  and  other 
buildings  were  demolished  or  danuiged.  It  is  impossible  to  estimate  the  damage  to 
property. 

Xni. — This  probably  developed  in  the  Arctic,  and  on  the  17th  appeared  near  Arch- 
angel, barometer  29. 63,  a  foU  of .  50  inch  during  twenty-four  hours.  Moving  in  a  south- 
easterly direction,  the  center  of  disturbance  reached  Kasan  on  the  18th,  barometer  29.32, 
a  fiJl  of  .62  inch.  The  course  apparently  changed  to  the  eastward  and,  on  the  19th,  the 
depression  was  central  near  Ekaterinburg,  buometer  28.94;  on  the  20th  it  probably 
disappeared  in  the  valley  of  the  Obi. 

The  following  general  description  of  the  depressions  traced  along  the  coast  of  China 
and  Japan  are  given,  together  with  extracts  from  the  Bulletin  Mensuel,  published  by 
M.  Marc  Dechevrens  of  tibe  Zi-Ko-Wei  Observatory: 

During  the  month  of  June,  1880,  incessant  rains  prevailed  over  the  interior  of  China; 
the  abnndant  rainfall  of  the  preceding  month  gave  rise  to  grave  apprehensions  oonoem- 
ing  the  harvest,  and  during  the  month  under  consideration  these  fears  were  realized. 
In  addition  to  blighted  harvests,  the  province  of  Canton  has  suffered  severely  from  dis- 
astrous floods;  in  some  instances  entire  villages  with  their  total  population  were  swept 
away. 

The  following  comparison  of  rainfiill  at  Hong-Kong  is  interesting  as  showing  the  un- 
usual amount  of  predpttation  during  this  month: 

In  1877,  the  June  rainfoll  was  9.37  inches;  in  1878,  15.36;  in  1879,  11.32,  while  dnr- 
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ing  the  same  month  in  1880  it  reached  the  ezoeedingly  lai^ge  amount  of  28.06  inches. 
As  a  fltriking  contrast  to  the  above,  the  monthly  rainfiUl  at  Zi-Ka-Wel  and  noitiifivn 
stations  was  below  the  average,  and  near  the  fi>rtiieth  parallel  almost  absolnte  drought 
prevailed. 

In  Japan  the  laanfiill  was  about  the  average. 

The  depressions  occorring  over  China  and  Japan  during  the  month  were  only  of  slight 
energy. 

XIV. — ^This  appaxently  developed  near  Zi-Ka-Wei  on  the  5th,  and  on  the  0th  was 
probably  central  near  Nagasaki,  the  barometer  at  that  station  showing  afidl  of  .50  inch. 
On  the  7th  the  area  passed  northeastward  along  the  coast  of  Niphon,  and  disappeared 
near  latitude  40^.  The  influence  of  this  depression  was  probably  felt  by  the  ship  Sumatra 
on  June  7,  in  N.  33*>  50^,  E.  137**  36^  heavy  SE.  to  8.  gale. 

XV. — ^This  depression  appeared  on  the  coast  of  China,  near  the  twenty-eii^thpaiBllcl, 
and  on  the  9th  was  probably  central  over  the  Eastern  Sea,  the  steamship  City  of  Pekin 
N.  25"*  19^,  E.  121''  02^,  reporting  barometer  29.76  NE.,  force  6,  rainy.  On  the  10th  the 
area  disappeared  near  N.  30^,  E.  130°. 

XVI.— Probably  developed  on  the  14th  near  N.  29%  E.  116"^,  and  moved  in  a  iknth* 
easterly  course  towards  the  straits  of  Corea,  where  it  was  central  on  the  15th.  It  con- 
tinued its  northeasterly  course  and  finally  disappeared  on  the  16th. 

XVII. — ^This  depression  appeared  northwest  of  Pekin  on  the  16th,  the  barometer  at 
that  station  reading  29. 58.  Chi  the  17th  the  center  of  disturbance  was  near  the  Gulf  of 
Pe-Chi-Li;  on  the  18th  it  passed  over  Corea  and  the  island  of  Niphon,  and  disappeared 
to  the  northeast  on  the  19th. 

XVIII. — ^This  moved  to  the  eastward  over  China  on  the  26th  and  27th,  crossing  the 
Gulf  of  Pe-Chi-Li  on  the  28th,  when  its  course  apparently  changed  slightly  to  theaouth- 
ward.  It  passed  over  the  southern  part  of  Niphon  and  disappeared  on  the  29th.  The 
U.  8.  Steamer  Ashuelot,  in  N.  33*'  29^",  E.  135''  58^",  reported  barometer  29.77,  wind 
ENE. 

XIX. — ^This  appeared  on  the  29th  and  moving  eastward  was  probably  central  near  Zi- 
Ka*Wei  on  the  30th,  barometer  29.55  ESE.,  raining. 

Ocean  ice.— April  23  to  27:  Ship  Glory  of  the  Seas,  between  N.  43«  48^  to  K.  43<' 
00^,  W.  52®  22^  passed  icebergs  and  broken  ice.  25th,  steamship  Daniel  Steinmaon,  in  K. 
45®  47^,  W.  43°  42^,  passed  a  large  iceberg;  on  the  following  day  passed  nxteem  Utgt 
bergs  and  field-ice  one  mile  long.  27th:  Bark  Pillau,  in  N.  43°,  W.  44°,  jMned  aeveial 
large  icebergs  and  quantities  of  field-ice.  28th:  Steamship  Polynesian,  in  N.  4S0  56^, 
W.  50*^  58^,  passed  sevend  icebergs  and  on  the  following  day  a  quantity  of  field-ice. 
29th:  Steamship  Pensher,  in  N.  46°  00^,  W.  46°  30^,  pasmdiceberg  and  fieid-ioe;  bark 
Alaska  passed  quantities  of  field-ice  and  one  iceberg  on  southern  edge  of  the  banks.  30tfa: 
Steamship  Katie,  inN.  45°  09^,  W.  46°  52^,  passed  one  iceberg  80  feet  hii^,  and  sewal 
smaller,  and  on  the  same  day  in  N.  44°25^,  W.  48°30^  met  large  fields  of  loe  vecy  dosely 
packed  and  stretching  a  distance  of  35  miles  NE.  to  SW.  May  1:  Steamship  Adriatic, 
in  N.  44°  12^,  W.  45°  36^,  passed  a  large  ioebrag.  Steamship  Jason,  in  N.  47o,  W.  46°, 
met  ice  and  remained  in  it  for  three  £iyB;  pawed  numerous  very  large  icebergs.  3d: 
Steamship  Egyptian  Monarch,  in  N.  42°  52^,  W.  48°  46^,  passed  three  large  ioebeiipi; 
Steamship  Otranto,  in  ^.  42°  24^  W.  48°  50^,  passed  several  icebergs;  Steamship  Elysia, 
in  N.  42°  23^  W.  51°  03^  passed  three  small  icebergs,  also  loose  ice.  4th:  Steamship 
Dominion,  in  N.  44°,  W.  45°,  passed  a  large  iceberg.  7th:  Steamship  Erin,  in  K.  42^ 
42^,  W.  49°  40^  to  50°  30^.  passed  six  icebergs;  steamship  Abyssinia,  in  N.  42^"  33', 
W.  49"  51^  passed  thirteen  icebergs;  ice  was  first  seen  in  N.  42°  43^,  W.  49°  61^ 
and  last  seen  in  N.  42°  43^  W.  50°  42^;  ship  Magdalen,  in  N.  45°  03^  W.  45»  40", 
passed  fleet  of  large  icebergs,  some  of  very  great  size.  8th:  Steamship  Amsterdam,  in 
N.  43°  50^,  W.  44°  30^  passed  two  icebe^.  9th:  Steamship  Amsterdam  in  N.  42°  25^, 
W.  50°  10^,  passed  several  small  icebergs;  steamship  City  of  Brussels,  sighted  ioebergi 
to  the  NW.,  in  N.  42°,  W.  50°;  steamship  France,  in  N.  42°  30^,  W.  51°  05^,  passed 
thirteen  icebergs;  steamship  Folino,  forced  through  field-ice  6  miles  broad,  extending 
from  Newfoun&uid  to  Cape  Breton.  Steamers  report  that  the  Cape  Breton  coast  is 
blocked  by  ice.  10th:  Telegrams  from  Saint  John's  state  that  there  are  forty-three 
sailing  vessels  and  eight  steamers  caught  in  the  ice  in  the  Gulf  of  Saint  Lawrence: 
steamship  Polaria,  in  N.  42°  59^,  W.  46°  55^,  passed  a  quantity  of  ice;  ship  Magdalene,  in 
N.  43°  09^,  W.  47°  30^,  passed  three  large  ioebugs.  12th:  Steamship Piet^  deCcmink, 
in  N.  44°  40^  W.  44°  20^  to  N.  42°  36^  W.  48°  00^,  passed  numerous  large  iceberjp. 
13th:  Steamship  Scythia,  in  N.  42°  58^,  W.  48°  22^,  passed  three  icebergs;  steamship 
Bavarian,  in  N.  42°  50^,  W.  50°  00^,  passed  eight  icebergs,  all  of  extraordinary  height  and 
length;  steamship  Canada,  between  N.  44°  57',  W.  49°  48',  and  N.  42°  20',  W.  51°  05', 
passed  several  icebergs.  14th:  Steamship  Castor,  in  N.  42°  03',  W.  50°  08',  passed  numer- 
ous icebergs.  16th:  Steamship  Donau,  in  N.  41°  41',  W.  49°  04',  passed  an  icebeig. 
17th:  Steamship  Barcelona,  inN.  46°  26',  W.  43°  30',  passed  numerous  icebergs.     18th: 
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Steamship  Albingia  in  N.  41^  37^,  W.  48^  37^,  passed  an  iceberg;  steamship  City  of  Lin- 
coln, in  N.  44^  1(K,  W.  48°  3(K,  entirely  sarronnded  by  icebergs.  10th:  Steamship 
Bolivia,  in  N.  4b°  35^,  W.  44°  14^,  passed  several  large  and  small  icebergs.  iOth:  The 
steamship  Peruvian,  with  one  thousand  passengers  on  board,  is  reported  as  being  dis- 
abled and  locked  in  the  ice  at  the  entrance  of  the  Gnlf  of  Saint  Jjawrence;  she  lies  in  a 
dangeroos  position  and  grave  fears  are  entertained  for  her  safety.  Several  vessels  have 
been  sent  to  her  assistance.  20th:  Steamship  Bolivia,  in  N.  43°  12'^,  W.  47°  46^,  passed 
several  icebergs;  steamship  Herder,  in  N.  41°  4(K,  W.  54°  23^,  passed  icebergs;  steamship 
Stmssburg,  between  N.  42°  31',  W.  48°  24^  and  N.  42°  07^  W.  48°  51',  paraed  several 
large  icebergs;  steamship  Scotland,  at  Montreal,  20th,  reported  having  been  hemmed 
in  by  ice  in  the  Gulf  for  nine  days,  and  only  succeeded  in  getting  clear  by  passengers 
and  crew  cutting  an  opening.  2l8t:  Schr.  Harry  Wetmore  (whaler)  reported  twenty- 
one  ships  locked  in  ice  north  of  Cape  Ray,  also  two  ocean  steamers  between  Capes  Ray 
and  Anguille;  steamship  Braunschweig,  in  N.  43°  45',  W.  44°  45',  passed  two  large 
iceben^s;  same  day,  in  N.  43^  26',  W.  45^^  00',  passed  two  icebergs  80  and  100 
feet  high;  steamship  Nemesis,  on  the  edge  of  the  Banks,  passed  thirty-six  large 
and  small  icebergs.  22d:  Bark  Nimbus,  in  N.  44°,  W.  46°,  sailed  200  miles  through 
fields  of  ice,  and  passed  several  icebergs;  steamship  Braunschweig,  in  N.  41°  3!2',  W. 
43°  34',  passed  an  iceberg  40feet  high;  steamship  Palestine,  in  N.  42°  26',  W.  50°  07', 
passed  two  large  icebeigs  and  much  field-ice;  bark  Emile,  in  N.  43°  42',  W.  48°  36', 
passed  hundreds  of  icebergs  and  laige  ice-fields  extending  from  ENE.  to  WSW.  23d: 
Steamship  Nevada,  in  N.  44°,  W.  47°  to  N.  43°,  W.  51°,  passed  ice;  steamship  Oder,  in 
N.  42°  20',  W.  40°  09'  to  N.  42°  04',  W.  51°  15',  passed  four  ioebe^s;  steamship  Schie- 
dam, in  N.  43°  27',  W.  44°  16',  passed  several  icebergs.  24th:  Steamship  Egypt,  in 
N.  41°  19',  W.  50°  44',  passed  la^  iceberg  70  feet  high;  steamship  Jan  Breydel,  from 
N.  43°  19',  W.  45°  00'  to  N.  42°  16',  W.  48°  52',  passed  numerous  icebergs.  29th: 
Steamship  Gellert,  in  N.  41°  57',  W.  48°  33',  passed  large  icebergs;  steamship  Ohio,  in 
N.  42°  50',  W.  48°  50'  to  N.  42°  30',  W.  50°  31',  passed  several  large  andsmall  icebergs. 
27th:  8.  S.  Batavia,  between  N.  42*  01',  W.  49°  15',  and  N.  4V  47',  W.  51*»  03',  paSMd 
Hcveral  icebergs;  S.  S.  Caledonia,  in  N.  42°  38',  W.  49°  01',  passed  numbers  of  icebergs; 
S.  S.  Habsburg,  from  N.  42°  32',  W.  48°  51'  to  N.  43°  24',  W.  49°  23',  passed  twentv- 
three  icebergs.  28th:  S.  S.  Rhynland,  in  N.  41°  34',  W.  48°  19',  passed  laige  ioebeig; 
S.  8.  Sidonia,  in  N.  51°  40',  W.  50°  46',  passed  sixty' icebergs,  ranging  from  100  to  150 
feet  high;  S.  S.  Surrey,  in  N.  42°,  W.  60°,  passed  several  icebergs  andaquantitfof  loose 
ice.  29th:  S.  S.  Silesia,  in  N.  40°  03',  W.  45°  37',  passed  an  ic«berg;brig  Carita,  from 
Saint  Pierre  for  P.  E.  I.,  arrived  at  Hali&x  after  being  eleven  days  in  the  ice  and  found 
it  impossible  to  reach  her  destination.  30th:  S.  S.  aty  of  Paris,  in  N.  41°  50',  W. 
48°  14',  passed  several  icebergs;  S.  S.  Mosel.  from  N.  42°  40',  W.  49°  09'  to  N.  42° 
39',  W.  50°  76',  passed  several  icebergs;  S.  S.  Silesia,  in  N.  43°  48°,  W.  53°  00',  passed 
twelve  large  icebergs.  31st:  S.  S.  Britannic,  in  N.  43°  08',  W.  46°  31',  passed  small 
icebCTg;  S.  S.  City  of  Paris,  in  N.  41°  37',  W.  50°  25°,  passed  very  large  iceberg;  8.  S. 
Kansas,  from  N.  42°,  W.  48°14>  W.  50°,  paissed  several  icebergs  and  some  field-ice.  C^pt. 
8.  E.  Wright,  of  the  8.  8.  Carroll,  reports.  May  31:  *'Ico-bound  in  Halifax  harbor  since 
20tli ;  the  ice  has  come  along  the  Nova  Scotia  shore  and  in  sight  of  the  harbor;  such  vras 
never  before  witnessed  by  the  oldest  inhabitants. " 

TEMP1CBATUBB  OF  THE  AIR. 

The  distribution  of  mean  temperaturo  over  the  United  States  for  the  month  of  May, 
1882,  is  exhibited  on  Chart  II  by  the  dotted  isothermal  lines.  The  table  of  mean  com- 
parative temperatures  in  the  lower  left-hand  comer  of  the  chart  shows  the  average 
temperature  for  the  month  in  several  districts  as  determined  from  observations  taken  at 
Signal  Senice  stations  during  the  month  of  May  for  previous  years.  The  second  column 
shows  the  mean  temperaturo  for  the  current  month;  the  third  column  shows  the  depart- 
ures of  the  mean  of  the  current  month  lh>m  the  mean  of  several  years. 

The  temperature  has  been  below  the  mean  in  all  districts  except  in  the  North  Pacific 
Coast  region  (where  it  is  about  the  normal),  the  greatest  departures  being  as  follows:  8^.2 
in  the  Upper  Mississippi  Valley;  7°. 4  on  summit  of  Mount  Washington;  7°. 2  in  the  Mis- 
souri Valley;  6°.  6  in  the  Ohio  Valley;  6°.  4  in  the  Lower  lAke  region;  5°.6  in  New  Eng- 
land, the  Upper  Lake  Region,  and  Middle  Slope;  5°  in  the  Extreme  Northwest  and  4°. 4 
in  the  Middle  Atlantic  States. 

Deviations  from  mean  temperature. — ^Under  this  heading  departures  exhibited  by  the  re- 
ports from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative  tem- 
peratures on  the  left-hand  side  of  Chart  JI.  The  following  items  of  importance,  in  con- 
nection with  the  subject,  are  reported  by  voluntary  observers:  Connecticut:  Southington, 
mean  temperature,  52°.  3,  or  5°.  97  below  the  average  of  the  past  twelve  years  and  lower 
than  for  any^  May  during  that  period;  the  highest  monthly  mean,  62°. 6,  occurred  in  1880. 
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IndiwM:  Riley,  mean  temperatare  50^.9,  or  6^.5  below  the  avenge  of  the  past  twentj- 
one  years.  Only  May  of  1867  was  colder  than  that  of  the  present  year.  Mean  temper- 
atnre  of  spring  is  1°  ^low  the  aTenige  spring  mean.  IUiiun»:  Yevay,  mean  tempera- 
ture, ^.°4,  or  3°  below  the  average  of  past  seventeen  years.  Maadmum  temperainie, 
85°  is  5^.65  below  the  average  maximnm  temperatoxe,  and  minimnm  35^  is  9°.Q6 
below  the  average  minimum  temperatare  of  the  past  seventeen  years.  Jotpo;  Clinton, 
mean  temperatare  53^.5,  or  8^  below  the  average.  Kanmu:  Lawrence,  mean  tempera- 
tare 60^.S^,  or  6^.28  below  the  average  of  foorteen  preceding  years;  maTimnm  temper- 
atare for  month,  90^;  minimnm,  36^.6;  the  highest  mazimnm  daring  the  past  fimrteen 
years,  95°,  occorred  in  1874,  '75,  and  '80;  lowest  minimnm,  30^,  oocnned  in  1875. 
Wellington,  mean  temperatare  58^.2,  is  10^.2  below  the  average  of  the  three  preceding 
years.  Maine:  Gardiner,  mean  temperatare  49^.26,  or  4^.30  below  the  average  of  the 
past  forty-sis  years,  and  is  lower  than  fur  any  lAxj  daring  that  period;  the  next  lowest 
mean,  49^.42,  occorred  in  1837.  MaryUmd:  EaUston,  mean  tempentare  55^.39,  or 
6^.54  below  the  average  of  the  eleven  preceding  years.  Daring  that  period  the  highest 
monthly  means,  63^.16,  63^.83,  and  63^.90,  oocnned  in  1871,  *72,  and  '81,  respectively; 
the  lowest  monthly  mean,  58^^.66,  oocnned  in  1877,  and  is  3^.29  abovethat  of  May,  1882. 
Missouri:  Saint  Lonis,  Miasoori,  Weather  Service  reports:  Mean  temperatare  about  60^, 
which  is  more  than  6^  below  the  average  of  the  past  forty-five  years.  The  lowest  monthly 
means  since  1837 occurred  as  follows:  60^.5  in  1838;  61°  in  1857,  and  60°  in  1867.  New 
Hampshire:  Contoocookville,  mean  temperatare  52^.5,  which  is  the  lowest  May  mean  that 
has  occurred  during  the  past  eleven  years,  and  is  4°  below  Ihe  average  of  the  uame  period. 
New  York:  Palermo,  mean  temperature  49°.  8,  or  5°.l  below  the  average  of  past  twenty- 
nine  years.  During  that  period  the  highest  monthly  mean,  60°.  7,  occurred  in  1880;  the 
lowest,  47°.  5,  occurred  in  1867.  Waterburg,  mean  temperature  50^.4,  or  5°.  4  below  the 
average  of  past  eleven  years.  During  that  period  the  highest  monthly  means,  62°.  6  and 
62°.  occurred  in  1880  and  '81,  respectively;  the  lowest,  ^.1  (with  the  exception  of  that 
of  present  year)  occurred  in  1873.  North  Volney,  mean  temperature  50°.2,  or  6°. 47 
below  the  average  of  past  fourteen  years.  During  that  period  the  highest  mean,  62°.  43, 
occurred  in  1680;  the  lowest,  52°.  37  (with  the  exception  of  that  of  the  present  year)  oc- 
curred in  1869.  Mean  temperature  of  spring,  40°. 34,  is  1°.66  below  the  spring  average 
of  the  past  fourteen  years.  The  lowest  spring  mean,  38°.  35,  occurred  in  1875 ;  the  highest 
spring  mean,  47°.  48,  occurred  in  1878.  F^nsylvania:  WeUsborough,  month  the  coldest 
that  has  occurred  during  the  past  ten  years.  The  mean  temperature,  50°. 5,  is  15°. 6 
below  that  of  May,  1881.  During  May,  1881,  only  one  frost  occurred,  while  fourteen 
occurred  during  May,  1882.  Dyb^rry,  mean  temperature,  48°. 4  is  more  than  2^  below 
the  mean  of  the  coldest  May  that  has  occurred  during  the  past  twenty  years,  and  15° 
below  the  mean  of  May,  1881.  Texas:  ClarksviUe,  mean  temperature  of  the  month 
lower  than  for  any  May  during  the  past  thirteen  years.  Vermoni:  Woodstock,  mean 
temperature  50°.25,  or  3°.77below  the  average  mean  of  May  from  1868  to  1882  inclusive. 
During  that  period  the  highest  monthly  mean,  61°.  17,  occurred  in  1880;  lowest,  50°.  09, 
oceuned  in  1873;  maximum  temperature,  96°.  3,  occurred  May  26,  1680;  minimum, 
22°.4,  occurred  May  7,  1874.  Virginia:  Wytheville,  mean  temperature,  67°.86,  or  3°.9 
below  the  average  of  p.ist  nineteen  years.  The  highest  monthly  mean,  66°,  occurred  in 
1 880 ;  lowest,  50°,  occurred  in  1866.  The  highest temp«ature  r»iched  during  the  month, 
63°,  has  been  equaled  or  exceeded  thirteen  times  during  the  past  nineteen  years,  while 
the  minimum  temperature,  32°,  is  the  lowest,  with  the  exception  of  two  years,  for  the 
same  period.  West  Virginia:  Helvetia,  mean  temperature,  56°.  95,  or  1°.54  below  the 
average  of  the  past  six  years. 
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Hanges  of  temperaimre  at  Signal  Service  atefuma. — ^Monthly  ranges  of  tempecatore  daring 
the  month  of  May  yaried  ftom  22f*  to  68^  at  stations  east  of  the  Rocky  Mountains,  and 
from  25^  to  65°  at  stations  on  the  Pacific  coast  The  smaUest  ranges  are:  Key  West, 
22°;  Galveston  and  San  Diego,  25°;  Port  Eads,  La.,  and  Pnnta Rassa,  Fla.,  26°;  Browns- 
ville, Tex.,  28°;  San  Francisco,  29°;  IndianolaandXew  Orleans,  30°;  Pike's  Peak,  Colo., 
and  Portsmouth,  N.  C,  31°;  Fredericksburgh,  Tex.,  and  New  Shoreham,  B.  L,  33°; 
Hatteras,  N.  C;  Delaware  Breakwater,  Del.,  and  Pensacola,  Fla.,  34°;'  Thatcher's 
Island,  Mass.,  and  Maoon,  N.  C,  35°.  The  largest  are:  Deer  Lodge,  Mont.,  69°;  Oar- 
tersville,  Mont.,  66°;  Campo.,  Cal.,  65;  Missonla  and  Terry's  Landing,  Mont.,  and 
Winnemncca,  Nev.,  63°;  Rapid  City,  Dak.,  and  Umatilla,  Oreg.,  62;  Red  Bluff,  Cal., 
and  New  Chicago,  Mont.,  59°;  Griecson  Springs,  Tex.,  and  YiscdiiELOAl.,  58°;  £1  Paso, 
Tex.,  Fort  Buford,  Dak.,  and  San  Carlos,  Ariz.,  57°;  Dayton,  Wash.,  Eagle  Rock, 
Idaho,  and  Fort  Stevenson,  Dak.,  56°;  Saint  Vincent,  Minn.,  FortEeojzh,  Mont.,  Coeaer 
d'Alene,  Idaho,  La  Mesilla,  N.  Mex.,  and  Sacramento,  Cal.,  55°.  l£e  greatest  daU§ 
ranges  varied  in  different  districts,  as  follows:  New  England,  from  18°  at  New  Shoreham 
on  the  9th,  and  20°  at  Mount  Washington  on  the  2d,  to  32°  at  Boston  on  the  8tli,  and 
34°  at  Springfield  on  the  4th;  Middle  Atlantic  States,  fiom  21°  at  Cape  May  on  the  3d 
and  19th,  and  23°  at  Delaware  Breakwater  on  9th  to  34°  at  Atlantic  City  on  the  9th,  and 
45°  at  Norfolk  on  the  20th,  and  Williamsport,  Pa.,  on  the  3d  and  30th;  South  Atlantic 
States,  from  20°  at  Jacksonville,  on  the  2d  and  21,  to  27°  at  Charlotte  on  the  19th,  and 
28°  at  Wilmington  on  the  4th;  Florida  Peninsula,  from  14°  at  Key  West  on  the  Ist^  to 
25°  at  Cedar  Keys  on  the  18th;  East  Gulf  States,  from  18°  at  New  Orleans  on  the  24th, 
to  30°  at  Mohile  and  31°  at  Montgomery  on  the  4th;  West  Gulf  States,  from  18°  at  Port 
Eads  on  the  3d,  and  19°  at  Galveston  on  the  6th,  to  33°  at  San  Antonio  on  the  10th,  and 
36^  at  Fort  Gibson,  on  the  Ist:  Rio  Grande  Valley,  from  23°  at  Brownsville  on  the  12th 
to  44°  at  Eagle  Pass  on  the  10th  and  47°  at  Uvalde  on  the  12th;  Ohio  Valley  and  Ten- 
nessee, from  26°  at  Indianapolis  on  the  7th  and  17th,  and  at  Columbus  on  the  17th  to  37°  at 
Morgantown  on  the  3d;  Lower  Lake  region,  from  22°  at  Erie  on  the  3d  and  31st,  to  30° 
at  Cleveland  on  the  3d;  Upper  Lake  region,  from  24°  at  Milwaukee  on  the  25th,  to  35° 
at  Alpena  on  the  3d,  and  36°  at  Duluth  on  the  29th;  extreme  northwest  from  34°  at 
Saint  Vincent  on  14th  and  28th,  to  41°  at  Bismarck  on  the  2d;  Upper  Mississippi  Valley, 
from  23°  at  Cairo  on  the  25th,  and  24°  at  Springfield,  111.,  on  26th,  to  32°  at  Saint  Paul 
on  15th  and  16th,  and  at  Des  Moines  on  2d  and  16th;  Missouri  Valley,  from  26°  at 
Springfield,  Mo.,  on  the  17th,  and  at  Leavenworth  on  the  15th,  16th,  17th,  and  22d,  to 
41°  at  Fort  Bennett,  Dak.,  on  the  3d;  Northern  Slope,  from  31°  at  Helena,  Mont.,  on 
the  1st,  11th,  and  24th,  and  at  Noith  Platte,  Nebr.,  on  the  1st,  to  62°  at  Rapid  City, 
Dak.,  and  63°  at  Terry's  Landing,  Mont.,  on  2d;  Middle  Slope,  from  18°  at  Pike's  Peak 
on  the  16th,  to  36^  at  Fort  Elliott,  Tex.,  on  the  Ist,  and  40^  at  West  Las  Animas,  Colo., 
on  the  3d;  Southern  Slope,  from  31^  at  Henrietta,  Tex.,  on  the  23d,  to  43^  at  Fort  Mc- 
Kavett,  Tex,,  on  the  11th,  and  50°  at  El  Paso,  Tex.,  on  the  12th;  Southern  Plateau, 
from  36°  at  Fort  Grant,  Ariz.,  on  the  4th,  to  60°  at  Tucson,  51°  at  Fort  Apache,  Ariz., 
and  52°  at  La  Mesilla,  N.  Mex.,  on  the  11th;  Middle  Plateau,  from  33°  at  Salt  Lake 
City  on  the  Ist,  and  34°  at  Pioche,  Nov.,  on  the  22d,  to  42°  at  Winnemucca  on  the  10th, 
and  11th;  Northern  Plateau,  38°  at  Spokane  Falls,  on  the'  24tb,  and  39°  at  Bois6  Ci^ 
on  the  11th,  to  49°  at  Missoula,  Mont.,  on  the  12th;  North  Pacific  coast  region,  from  33^ 
at  Portland  on  the  23d,  to  44°  at  Roseberg  on  the  2l8t;  Middle  Pacific  Coast  r^on,  from 
20°  at  San  Francisco  on  the  9th  and  20th,  to  34°  at  Red  Bluff  on  the  31st;  South  Padfie 
Coast  region,  from  23°  at  San  Diego  on  the  10th,  to  54°  at  Campo  on  the  11th. 
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FnmU, — In  the  various  districts  they  were  reported  on  the  following  dates:  New  Eik^ 
land:  Ist  to  8th,  11th,  15th  to  18th,  24th,  26th,  30th.  Middle  Atlantic  States:  Ist  to  8th, 
11th,  12th,  16th  to  20th,  24th,  26th,  30th.  Tennessee:  Ist,  16th,  17th,  23d.  Ohio  VaOeg: 
lat  to  4th,  6th,  15th  to  18th,  23d,  24th,  26th,  29th.  Lower  Lake  region:  Ist,  2d,  3d,  5th 
to  8th,  10th,  15th  to  18th,  23d,  24th,  27th,  28th,  30th.  Upper  Lake  region:  Ist  te  7th, 
14th  to  18th,  22d  to  25th,  27th,  28th,  29th,  3l8t  Extretne  Northwest:  1st,  2d,  6th,  llth. 
21st,  22d,  23d,  26th.  28th,  29th,  31st.  Upper  Mississippi  VaUey:  1st,  2d,  11th,  12th,  15th, 
16th,  17th,  2l8t  to  25th,  29th.  Missoun  VaUcy:  1st,  9th,  13th,  16th,  21st,  22d,  23d,  25th. 
Northern  Oope:  8th  to  24th,  31st.  Middle  slope:  1st,  2d,  5th  to  10th,  19th,  20Ui,  2ad, 
25th,  30th,  3l8t.  Northern  plateau:  9th,  10th,  13th,  14th,  20th.  Middle  ptateau:  b^ 
8th,  9th,  10th,  13th  to  18th,  20th,  21st.  North  Padfie  Coast  region:  6th,  9th,  11th,  13th, 
15th,  19th,  20th.  Middle  Pacific  Coast  region:  13th  to  16th,  22d,  23d,  24th.  South  Poeifie 
Coast  region:  4th,  9th,  12th,  15th,  16th,  17th. 

The  occurrence  of  finosts  have  also  been  reported  by  the  following  stations  not  situated 
in  the  districts  named  above:  Highlands,  N.  C,  1st,  23d;  Lenoir,  N.  C,  Ist;  Augosta, 
Ga.,  16th;  17th;  Green  Springs,  Ala.,  16th,  17th;  Santa  F6,  7th,  9th,  10th,  22d,  26Ui. 

Damaging  frosts  have  been  reported  in  the  various  States  and  Territories,  as  follows: 
lUinois:  Rockford,  23d,  the  fh)st  nipped  the  fhiit  buds,  but  it  is  thought  that  the  dam- 
age will  be  light.  Anna,  16th,  injuring  early  vegetablea  Champaign,  16th,  ii^jnring 
fruit  and  vegetables.  Springfield,  22d,  the  cold  northwesterly  winds  of  early  moxning 
seriously  injured  fruit  and  vegetables.  Iowa:  Nora  Sprinm,  22d  and  23d,  killing  com, 
potatoes,  and  other  vegetables,  also  injuring  the  foliage  of  fiuit  and  forest  trees.  Cresco, 
22d,  killing  vegetation.  Dubuque,  22d,  considerable  damage  done  by  frost;  cherries 
and  plums  ruined;  apples  injured;  23d,  all  advanced  garden  v^etables  seriously  in- 
jured. Des  Moines,  22d,  it  is  reported  fiom  surrounding  country  that  the  finst  of  last 
night  has  done  much  damage.  At  Ames,  the  frost  is  reported  to  have  been  the  heaviest 
known  at  this  season  for  many  years;  com  and  potatoes  have  been  seriously  injured,  and 
the  foliage  of  many  forest  trees  has  been  discolored  from  its  effects.  At  Fort  Dodge,  the 
heavy  frost  is  believed  to  have  killed  all  the  fruit;  com  and  potatoes  were  killed  in  the 
ground.  At  Marshalltown,  small  fruits  are  mostly  ruined  and  other  damage  is  feared. 
Kansas:  Atchison,  garden  vegetables  are  cut  badly,  but  no  farther  damage  has  been  sus- 
tained. Cla}'  Centre,  garden  vegetables  were  slightly  injured,  other  crops  suffered  no  in- 
jury; Emporia,  tender  vegetables  on  the  bottom  lands  suffered  some  damage.  The  finst 
of  the  22d  is  the  first  that  has  occurred  at  so  late  a  date  for  many  years.  Holton, 
22d,  killing  potatoes  and  all  tender  vegetation.  Minnesota:  Minneapolis,  23d;  the  frost 
nipped  the  fruit  buds  and  early  garden  truck,  but  did  no  fUrther  damage.  Misoonri: 
Kansas  City,  22d.  reports  stat-e  tlmt  small  fruits  have  suffered  greatly,  and  that  in  some 
districts  the  crop  will  be  a  failure.  Rich  Hill,  22d,  some  damage  was  done  to  vegeta- 
tion on  low  bottoms;  wheat  and  fruit  were  not  injured.  Michigan:  Port  Huron,  24th, 
much  damage  reported  to  have  been  done  to  the  fhdt  crop  in  this  section.  Neoada: 
Carson  City,  15th,  nearly  all  f¥uit  fVozen.  New  Jersey:  Atco,  3d,  doing  mudi  ii\iuiy. 
Moorestown,  3d,  very  severe,  killing  v^^etation.  North  Carolina:  Lenoir,  1st,  frost  in- 
juring cotton.    Weldon,  22d,  the  cold  weather  has  killed  cotton;  ft^mers  are  plowing 
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up  the  fields  and  replanting  them.  Ohio:  College  Hill,  11th,  peaches,  pears,  cherries, 
and  quince  de8txx)yed.  Toledo,  24th,  much  lAJary  done  in  adjacent  country  by  frosts; 
beans  and  peas  were  entirely  destroyed  and  wheat  was  damaged  to  some  extent  Ten- 
nessee: Memphis,  17th,  strawberry  crop  iigured.  Chattanooga,  19th,  the  effect  of  the 
recent  cold  weather  upon  cotton  has  been  very  iignrious.  Many  fiumers  have  plowed 
up  their  fields  and  replanted  them  with  com. 

Ice. — The  formation  of  ice  has  been  reported  in  the  various  States  and  Territories,  as 
follows:  Connecticut:  Southington,  6th,  7th,  16th.  Dakota:  Alexandria,  21st,  22d. 
Idaho:  Eagle  Rock,  17th.  Illinois:  Rockford,  15th;  Charleston,  2d.  Indiana:  Logans- 
port,  2d;  Wabash,  15th,  16th;  Fort  Wayne,  Ist,  23d,  24th.  Iouhi:  Davenport,  Clinton, 
Muscatine,  and  Nora  Springs,  2d;  Cresco,  22d,  23d;  Fort  Madison,  23d;  Guttenbuig,  22d, 
30th;  Independence,  21st,  22d;  Dubuque,  23d.  Michigan:  Detroit  and  Grand  Haven, 
2d.  Minnesota:  Saint  Paul,  2d,  23d.  Nebraska:  Genoa,  1st,  21st.  Nevada:  Carson  City, 
5th,  8th,  9th,  10th,  13th,  14th,  15th,  17th,  20th,  2l8t.  New  York:  Friendship,  16th, 
18th,  26th.  Waterburgh,  3d,  6th,  7th,  16th,  18th,  19th.  Albany,  3d.  Ohio:  Bellefon- 
taine,  1st,  2d,  3d.  Cleveland,  3d.  Jacksonbuigh,  3d,  16th.  North  Lewisbnrgh,  3d. 
Westerville,  1st,  3d.  Toledo  and  Cleveland,  3d.  Pennsylvania:  Fallsington,  3d.  Ver- 
inont:  Charlotte,  16th.  Strafford,  5th,  6th,  7th,  16th.  Woodstock,  3d,  6th,  16th,  26th. 
Wisconsin:  Embarras,  2d,  15th.     La  Crosse,  16th,  23d.     Wyoming:  Fort  Washakie,  19th. 

PBBCIPITATION. 

The  distribution  of  rain&ll  over  the  United  States  and  Canada,  as  determined  from 
observations  taken  at  over  600  stations,  is  exhibited  pn  Chart  III.  The  table  on  the  left- 
hand  comer  of  this  chart  shows  the  average  monthly  rainfall  determined  fit>m  the  rec- 
ords of  Signal  Service  stations,  in  the  several  districts,  and  the  excess  or  deficiency  as 
compared  with  the  average  of  many  years.  Large  excesses  occurred  in  the  Middle  At*- 
lantic  and  West  Gulf  States,  in  the  Ohio  Valley,  Tennessee,  the  Lower  Lake  region,  and 
Bio  Grande  Valley;  the  departores  ranging  ftom  2.00  inches  in  the  Rio  Grande  VaJley, 
to  4.57  inches  in  the  Ohio  Valley.  On  the  summit  of  Moxmt  Washington,  an  excess  of 
2.77  inches,  and  on  the  sununit  of  Pike's  Peak,  an  excess  of  9.08  inches  occurred.  The 
largest  deficiency  occurred  in  the  South  Atlantic  States,  where  it  amounted  to  1.28 
inches.  In  the  northern  plateau  district,  a  deficiency  of  1.12  inches,  and  in  the  North 
Pacific  Coast  region  a  deficiency  of  0.87  inch  occurred,  and  a  slight  deficiency  is  reported 
from  the  South  Pacific  Coast  region. 

Deviations  from  average  preeipSaUon. — ^Under  this  heading  departures  exhibited  by  the 
reports  fh>m  the  regalar  Signal  Service  stations  are  shown  in  the  table  of  comparative 
monthly  rainfiiUs  (as  published  in  the  lower  left-hand  comer  of  Chart  III).  The  follow- 
ing items  of  importance  in  connection  with  this  subject  are  reported  by  voluntary  ob- 
servers: Illinois:  Riley,  monthly  rainfiill  3.69  inches,  or  0.27  inch  more  thantiie  aver- 
age of  the  past  tweniy-one  years.  The  total  precipitation  for  the  spring  of  1882  is  2.83 
inches  more  than  the  spring  average  of  the  past  twenty-one  years,  and  hi^  been  exceeded 
in  but  two  years  during  that  period,  viz,  in  1861  and  1868.  Indiana:  Vevay,  monthly 
rain&ll  8.65,  or  5. 12  inches  more  than  the  average  of  the  past  seventeen  years.  Laconia, 
monthly  rainfall  7.86  inches,  which  is  thelaigest  May  rain&U  that  has  occurred  since 
1868,  when  8.08  inches  fell.  Kansas:  Wellington,  monthly  rainfall  7.20,  or  2.20  inches 
more  than  the  average  of  the  past  three  years.  During  that  period,  the  largest  May 
lainfiJl,  9.37  inches,  occnrred  in  1881;  the  smallest,  1.16  inches,  occoired  in  1879. 
Total  rainfall  for  the  five  months  ending  May  31  is  13.47;  for  the  same  period  in  1881, 
14.52;  in  1880,  6.78,  and  in  1879, 6.56  inches.  Lawrence,  monthly  rainfall  3.53  inches, 
or  0.67  inch  below  the  average  of  the  past  fourteen  years.  Total  precipitation  for  the 
five  months  ending  May  31  is  10.71  inches,  which  is  1.19  inches  below  the  average  of 
the  same  period  for  the  past  fourteen  years..  Maine:  Gardiner,  monthly  rain&ll  4.74 
inches,  or  0.66  inch  more  than  the  average  of  past  forty-six  yeais.  Maryland:  Fall- 
ston,  monthly  rainfall  3.76  inches;  or  0.76  inch  more  than  the  average  of  the  eleven  pre- 
ceding years.  During  that  period  the  largest  Mayrainfiill,  6.47  inches,  occurred  in  1873; 
the  smallest,  0.70  inch,  occurred  in  1875.  Missouri:  Saint  Louis,  Mo.,  weather  service 
reports  a  slight  deficiency  in  the  rainfiill  for  the  month,  as  compared  with  the  average  of 
the  past  forty-five  years.  New  Hampshire :  Con toocookville,  monthly  rainfall  4. 25  inches, 
or  1 .  00  more  than  the  May  average  of  the  past  eleven  years.  New  York :  Palermo,  monthly 
rainfall,  2.53  inches,  which  is  about  the  May  average  for  the  past  twenty-three  years. 
During  that  period  the  largest  May  rainfc^l,  6.90  inches,  occurred  in  1867;  the  smallest, 
0.30  inc^,  occurred  in  1870.  Waterburgh,  monthly  rainfall,  4.70,  or  2.42  inches  more 
than  the  May  average  of  t^e  past  ten  years.  During  that  period  the  largest  May  rain- 
fall, 4.65  inches  (with  the  exception  of  May,  1882),  occurred  in  1881;  the  smallest,  0.52 
inch,  occurred  in  1879.  North  Volney,  monthly  rainfall,  3.55,  or  1.54  inches  more  than 
the  May  average  of  the  nine  preceding  years.     During  that  period  the  laigest  May  rain- 
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taH,  3.15  inches  (with  the  exception  of  cnxient  year),  occorted  in  1878;  thesmaUest,  1.10 
inches,  occnrred  in  1876.  Total  rainfall  for  spring,  8.47  inches,  or  0.97  indi  more  than 
the  spring  average  of  the  past  nine  yeais.  Virginia :  Wythevilley  monthly  rain&U,4.45 
inches,  or  1.00  inch  more  than  the  May  ayerage  of  past  nineteen  years.  Total  precipita- 
tion for  the  five  months  ending  May  31  is  5.00  inches  in  excess  of  the  average  for  the 
same  period  for  the  past  nineteen  years.  West  Virginia:  Helvetia,  monthly  lain&ll, 
7.15,  or  3.18  inches  more  than  the  Mfty  average  of  the  past  six  years. 

The  following  table,  ftunished  by  Ihr.  W.  W.  Hays,  of  San  Luis  Obispo,  O^,  shows 
the  monthly  and  annual  precipitation  at  that  place  dnring  the  pest  twelve  years.  The 
station  is  situated  in  the  county  of  the  same  name,  about  ten  miles  firom  the  Pacific  coast 
and  about  two  hundred  miles  southeast  of  San  Fiancisoo. 


Rainfall  at  San  Lui»  Obispo  during  the  past  twelve  years, 
[Measured  by  Dr.  W.  W.  Hays.! 


Year. 

Aoff. 

Sept. 

1 
Oct. 

Nov. 

.66 

.38 

2.40 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May. 

Jane. 

July. 

TotX 

1869-'70 



.84 
.68 

.78 
2.90 
13.03 
6.00 
7.96 
.48 
2.20 

.71 
1.51 
5.16 
5.00 
4.29 
12.10 
9.87 
4.83 
7.88 
1.78 
1.75 
4.71 

.85 

4.85 

4.43 

3.45 

1.79 

4.04 

.28 

5.29 

.42 

11.91 

2.15 

7.23 

1!90 

3.40 

.74 
"*.*7i* 

2.40 
2.79 
1.37 

.85 
.28 

•11. « 
12.  W 
27.02 
12.79 
20.  S2 
19.69 
30.12 
8.15 
30.69 
11.66 
25.82 

1870-'71 

1 

1871-'72... 

1 

1873-'74 

..  .. 

8.23 
.50 
5.30 
1.74 
2.74 
1.60 
2.36 
1.40 
6.75 

1.00 

1874-'75 

4.28 

2.05 
6.20 

1875^*76. A. 

1.26 

1.16 

1877-'78 

1.42 

1.60 

1.40 

.48 

.25 

8.90 
2.68 
8.03 
13.35 
2.00 

2.75 
1.80 
8.78 
1.85 
1.73 

« 

1878-'79.. 

.25 
.52 

.75 

1880-'81 

23.69 

lOOl     «(» 

.40 

1.65 

17.08 



Ihble  of  special  heavyt  largest,  and  smallest  mowtMy  rainfalls. 


Station. 


ALABAMA. 

Mount  Vernon  Bamcks.. 

Do 

Oalera 

State  Line 


ABKAKBAS. 


Malvern  Junction. 

Do 

Little  Book 

Do 

Walnut  Ridge 

Mount  Ida , 

Do 

Fort  Madison 

Preeoott 

Madison 

Arkansas  City , 

Russelville 

Fort  Smith 


COLORADO. 


Pike's  Peak. 
Do 


FLORIDA. 


Key  West. 


GEORGIA. 


.Way  Cross. 


ILLIKOIS. 


Bprlagfleld. 


Special  heavy. 


Largest 
monthly. 


Date. 


8 
21 

8 
11 


6  and  7 

9 

7 

9 

8  and  9 

8  and  9 

10 


9 

9 

10 

8  and  9 

7 


7 
8  and  9 


26 


8 


Amt. 


Ineh, 
4.06 
3.01 
4.00 
8.04 


5.79 
8.26 
4.14 
6.83 
8.40 
8.70 
1.20 


5.04 
2.70 
3.10 
4.79 
2.78 


8.40 
3.31 


2.89 


2.93 


8.86 


Duration. 


Amount, 
inches. 


25  hours. 
10  min. 


8.57 


7.78 
7.18 


17.86 
i5."91 


14.30 
12.45 


10.50 
9.43 
8.27 
7.61 
7.14 


12.84 


7.46 


Smallest  monthly. 


Nation. 


a 


ARIZONA. 


10.69 


Phoenix 

Yuma 

Onsa  Orande ....... ...i 

Maricopa 

Pantano 

Bonsons 

Wiloox 

Tucson 

Fort  Verde 

Fort  Grant 

Presoott 

Camp  Thomas 

CALIFORNIA. 


Brisrhton. 

Lathrop. 

Stockton 

Rooklin 

Marysville 

Chico 

Turlock , 

Dnnnlgan 

Willows 

Byron 

Davis 

Napa 

Woodland 

Mojave..... 

Newhall 

Spadra 

Colton 

Indio , 

Mammoth  Tank.. 

Antioch 

Brentwood.. , 

Aloatras  Island .... 


Jaeft. 
0.00 
6.00 

aoo 
aoo 
aoo 

0.00 

aoo 

0.01 
0.19 

o.» 

0.45 

a47 


aoo 
aoo 
aoo 
aoo 
aoo 
aoo 
aoo 

0.00 

aoo 
aoo 
aoo 
aoo 
aoo 
o.(» 
aoo 
aoo 
aoo 
aoo 
aoo 

fee. 
t*ee. 

ao». 


OFFICES. 


351 


{HnfaUa    Oontinned, 


My. 


tount, 
tches. 


Smallest  monthly. 


Station. 


;   3 


* 

< 

• 

10.22 
9.77 
8.55 

11.34 

0.23 

t  hours. 

8.06  ' 
7.86  1 

7.80 
7.66 

....    .    • 

25 

8.25 
2.81 

6  hours. 

9.13 

8.68 

8.36 

7.11 

5 

8.80 

0 

U.02 
9.70 
9.37 
8.16 
8.16 
8.10 
8.01 
7.20 
7.00 

26  and  27 

6.02 

«                                               ^ 

^                       ••••  •••  ••* 

24 

1.90 

lhr.40in. 

8.65 
7.46 

9 

4.30 

LOUISIANA. 

AmitiCitv 

ail 

7.65 

Cheneyville 

7 

7 

7 

21 

28 

8.00 
2.56 
8.14 
2.82 

2.60 

0 

Wbitevillo 

Monroe 

2hrs.l5m. 

•  •••••  •••••»••■•••• 

•  •••••  •••••■••••••• 

8.72 

8.12 
7.60 

7.14 

9.60 
8.80 
8.06 

New  Iberia 

XABVLAVn. 

EkmnHtsbunrb i.. ........ 

XASSACHUSBTTB. 

Thatcher's  Island 

XICHIOAK. 

Coldwater 

27 
30  and  81 

28 

10 
7 
8 

22 
8 
7 

3.10 
2.75 

2.68 

4.44 

2.79 
2.50 
2.92 
3.00 
2.75 

Northport 

MIKKEBOTA. 

Dolath 

MiaSIBBIPPI. 

Hernando 

•••••••••••••••••a 

Vloksbunr 

Lake 

Do 

Brookhaven 

7.60 
7.41 
7.20 

Edwards 

Fayette 

Grenada .• 

8 

8 

10 

22 

2.70 
2.60 
2.68 
3.20 

Jaekson 

Batesvllle « 

Meridian 

1 

C  ALIFORNI  A— €k>nt' d 

Poway 

Tehama 

Williams 

Kingsburgh 

Lemoore 

Fresno 

Rio  Vista 

San  Fernando 

Farmington 

Suisun 

Gait 

Oakland... 

Knight's  Landing.. 

Point  San  Jos^.. 

Calistoga 

Martinez. 

Campo 

San  Diego 

Angel  Island 

Tehichipa 

San  Francisoo 

Goshen , 

South  Valejo 

lone 

Princeton 

Brighton 

Petaluma 

Meroed , 

Bed  Bluff 

Sacramento 

Visalla 

Tracy 

Anaheim 

NUcs 

Pleasanton. ....... 

Salinas  aty. 

Delano 

Tulare.......... 

Modeeto , 


I 


I 


COLOBADO. 


Hermosa..... 

Pagosa  Springs. 

IDAHO. 

Bagle  Bock. 

XOBTAVA. 

Fort  Benton 

KBYADA. 


Boca 

CSarlin -.. 

Elko 

Beowawee 

Tecoma 

Goloonda 

Browns. 

Wadsworth 

Oarson  City 

Ploche 

Fort  McDermitt. 

Palisade 

Otega , 

Humboldt. 

Hot  Springs 


irxw  Msxico. 


Deming.... 

LaMeollla. 

Fort  Wingate.. 

OBSGOH. 

UmaUlla 


•■ ■•• »•• 


0.04 
0.06 
0.06 
0.08 
0.08 
0.10 
0.10 
0.10 
0.13 
0.14 
0.15 
0.16 
0.16 
0.16 
0.17 
0.17 
0.18 
0.18 
0.19 
0.20 
0.21 
0.23 
0.25 
0.27 
0.23 
0.81 
0.31 
0.32 
0.8& 
0.85 
0.87 
0.40 
0.40 
0.45 
0.48 
0.49 
0.60 
0.50 
0.60 


0.8» 
0.60 


0.30 


0.85 


0.0O 
0.0O 
0.05 
0.07 
0.15 
0.16 
0.20 
0.25 
0.20 
0.20 
0.34 
0.86 
0.87 
0.40 
0.60 


0.0O 
0.10 
0.14 


0.96 
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TahU  of  tfpecUa  kemsf^  largettj  and  9maUert  numihljf  nui^fcdZ*— Oontinaed. 


station. 


MISSOURI. 


Protem 

Ironton 

iSpringfleld. 
CentreTille. 
Chamois.... 
flolem 


IfKBRASKA. 


Lincoln. 

Do 

Do 


VKW  HAKP8HIBS. 

Auburn 

Mount  Washington 


WW  JBBSBY. 

Pateraon 

BamegBt 

J9andy  Hook 


NEW  YORK. 

Troy 

Fort  Porter «... 

Port  Jervis 


Special  heavy. 


Date. 


Ami. 


2.68 


Duration. 


Smallest  monthly. 


Amount, 
inches. 


Station. 


I 


a 


17 
19 
22 


28 
12 
12 


OHIO. 

New  Athens 

-Columbus 

Bethel 

CoUegeHill 

Cincinnati 

Westerville 

North  Lewisburgh. 

Bellefontaine 

Bandusky 


31 


PXKR8YLVANZA. 


Wellsborough. 
Hilton 


TEKNE88EE. 


<3rand  Junction. 

Milan 

Corinth 

Ashwood 

Withe 

Paris 

Memphis 

Austin 

Nashyille 


9  and  10 

9  and  10 

10 


New  Ulm. 

Do 

Austin 

Hempstead.., 

Paris , 

Palestine , 

Fort  Elliott . 
Brownsville. 
Dallas 


TEXAS. 


9  and  10 

9  and  10 

9 


7 

27 

6  and  7 

27  and  28 

7 
7 


2.75 
&00 
3.29 


4.12 
2.55 
3.04 


■  •••  •«•  *•• 


1.25 


2  hours. 


5.43 
6.10 
4.15 


5.05 
4.02 
3.22 


■| 


19 


Belton 6  and  7 


Sour  Lake 

Tyler 

Waoo 

Corsicana 

Fort  McKavett. 


7 

7 

7 

20 


WEST  VIRGINIA. 


Wellsburgh. 
Helvetia 


WISCONSIN. 

Manitowoc 


2.63 
2.63 
5.82 
5.00 
3.55 
2.79 


2.62 
2.51 
5.33 
8.50 
2.80 
2.50 
3.00 
1.26 


2  hours. 


TEXAS.  ; 

10.56  I  EI  Paso I    0.10 

9.55  ' 

8.07  i  UTAH. 

&06  I  I 

7.33  ;  Terrace '  O.00 

7.04  ;  Kelton „|  OtOO 

.'  Corinne ^.^ 0.06 

,  Ogden O.ao 

Salt  Lake  City 0.26 


U.33 


U.50 
8.91 


ia56 
7.22 
7.21 


9.66 
7.14 
7.00 

10.61 
9.59 
9.00 
8.50 
8.47 
8.43 
7.96 
7.87 
7.11 


9.12 

ao6 


12.18 
10.87 
9.82 
9.80 
9.47 
9.41 
9.14 
8.40 
7.34 


12.25 


|v 


9.86 
9.06 
7.89 
7.56 
7.48 
7.07 


8.05 
7.15 

7.99 


•  •  •  •  •  •■•••••»««•«*■*••••«■' 
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The  following  table  shows  the  maximft  and  minima  of  lainy  and  cloudy  days  and  pei^ 
centages  of  relative  humidity  as  reported  from  the  various  districts: 

Table  of  rainy  and  doudy  days  and  rdaHve  humidity  for  May^  1882. 


Districts. 


New  England.. ...^... 

Middle  Atlantic  States. 

South  Atlantic  States 

Florida  Peninsula ^ 

East  Gulf  States 

West  Oulf  States. ^. 

Rio  Qrande  Valley 

Ohio  Valley  and  Tenneasee.. 

Lower  Lake  region.^ ...C 

Upper  Lake  r^on 

Extreme  Northwest 

Upper  MisalBsippi  Valley 

Missouri  Valley 

Northern  Slope 

Middle  Slope 

Southern  Slope 

Southern  Plateau 

Middle  Plateau 

Northern  Plateau..^ 

North  Pacdfio  Coast  r^on. 

Middle  Pacific  Coast  region 

South  Pacific  Coast  region 


Bainy  dasrs. 


From'12to20 
From  18  to  23 
From  7  to  17 
From  10  to  18 
From  8  to  12 
From  4  to  19 
From  8  to  15 
From  16  to  20 
From  14  to  20 
From  8  to  19 
From  10  to  15 
From  9  to  20 
From  13  to  19 
From  10  to  19 
From  10  to  19 
From  7  to  11 
From  Oto  9 
From  4  to  6 
From  5  to  16 
From  13  to  14 
From  3  to  4 
From  Oto  4 


Cloudy  days. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


8  to  16 
9tol5 
Stoll 
8to  6 
6to  8 

8  to  14 
8tol5 

6  to  14 

7  to  16 
6tol8 
6toU 

9  to  16 
10  to  17 

4  to  16 
4  to  10 
Stoll 
Oto  4 
8to  5 

8  to  10 
12tol4 

Ito  4 
Ito  9 


Relative  hnmid^ 

ity. 


PereenJbagea, 
From  58. 8  to  87.0 
From  62. 9  to  81. 8 
From  61. 8  to  80.0 
From  67. 3  to  70. 5 
From  64. 7  to  73.0 
From  66. 2  to  79. 7 
From  62. 6  to  83. 2 
From  66. Oto  72. 4 
From  64. 7  to  71.7 
From  68. 2  to  78. 8 
From  68. 4  to  74. 6 
From  62. 7  to  72. 6 
From  67.  Ito  78. 6 
From  65. 7  to  69. 7 
From  58. 9  to  86. 6 
From  65. 8  to  68. 8 
From  29. 6  to  36. 5 
From  80.  Oto  87. 8 
From  8U. Oto  66.7 
From  61. 3  to  69. 3 
From  41. 2  to  72. 2 
From  86. 4  to  71. 3 


Smad. — The  dates  on  which  snow  fell  in  the  various  States  and  Territories  are  as  fol- 
lows: New  Hampshire  J  at  Mount  Washington,  from  1st  to  4th,  11th  to  15th,  16th  to  21  st, 
23d  to  26th ;  elsewhere  in  the  State  on  the  2d,  lltb,  12th,  15th,  18th.  Vermont,  2d,  11th. 
MassachusettSf  2d,  11th,  12th,  13th,  17th,  18th.  Pennsylvania,  at  Williamsport  on  the 
6th.  ific%an,  1st,  2d,  23d.  /ZZtnots,  6th,  22d,  23d.  iftnnesoto,  20th,  21st,  22d.  Dakota, 
20th,  2l8t,  22d.  Montana,  8tb,  16th,  18th.  19th,  20th,  22d.  Wymning,  7th,  8th,  19th, 
21st,  22d.  Colorado,  on  summit  of  Pike's  Peak,  1st,  2d,  5th  to  11th,  17th,  2l8t,  24th 
to  31st;  elsewhere  in  State  from  8th  to  11th.  New  Mexico,  6th,  7th,  8th,  20th,  2l8t, 
26th.  Idaho,  Mission,  19th.  WashingUm  Territory,  Ist,  5th,  11th,  12th.  Nevada,  at 
Winnemucca  on  the  4tli  and  Pioche  on  the  7th. 

In  connection  with  the  remarkable  and  very  unusual  snow-storms  of  this  month,  the 
following  interesting  items  are  given:  Pennaylvania:  Pottsville,  6th,  heavy  snow-storm 
prevailed ;  at  Trackville,  3  inches  of  snow  fell,  lowi :  Marshall  town,  23d,  about  1  a.  m. , 
heavy  snow.  Washington,  12th,  from  4  to  6  inches  of  snow  fell  in  the  early  part  of  the 
morning.  Clinton,  23d,  snow  fell  to  a  depth  of  1  inch.  Davenport,  23d,  from  2  a.  m., 
until  6.40  a.  m.,  heavy  snow-storm;  ftilly  3  inches  of  snow  fell;  at  daylight  1  inch  re- 
mained on  the  ground.  No  such  storm  is  remembered  as  ever  having  occurred  here  at  this 
season.  Reports  from  Mehaska,  Wapello,  and  Van  Buren  Counties  state  that  frt)m  one- 
half  to  2  inches  of  snow  fell  during  the  storm.  Muscatine,  23d.  About  2  inches  snow 
fell.  lUtnois:  Riley,  23d,  4.30  to  6  p.  m.,  snow-storm  prevailed,  being  the  latest  date 
on  which  snow  has  &llen  during  a  record  of  twenty-nine  years.  Maine:  Eastport,  15th, 
snow  fell  to  a  depth  of  3  inches,  and  at  Deztor,  on  the  same  day,  3  inches  of  snow  fell. 
Massachusetts:  19th,  in  the  southern  and  eastom  parts  of  Berkshire  County,  snow  fell  to 
a  depth  of  1  inch.  New  Jersey:  11th,  in  Warren  County,  several  heavy  falls  of  snow  have 
occurred.  South  Orange,  6th,  a  few  flakes  of  snow  fell.  North  Carolina :  Reports  from 
Highlands,  14th,  stato  that  the  Balsom  Mountains,  70  miles  northwest  of  that  place,  are 
covered  with  snow.     Vermont:  Burlington,  1st,  heavy  snow-storm  during  the  day. 

Depth  of  snow  on  ground  at  end  of  month. — Mount  Washington,  N.  H.:  Three  inches. 
Santa  F^:  Six  inches  of  snow  remain  on  the  mountains  north  of  station. 

Hail, — Mount  Ida,  Ark.,  10th,  at  6  p.  m.:  A  violent  hail-storm  visited  this  place. 
Trees  were  prostrated  and  tender  vegetation  was  torn  to  shreds.  The  hailstones  were 
unusually  large.  Logansport,  Ind.,  4th:  Severest  hail-storm  that  has  visited  this  place 
for  many  years,  accompanied  by  high  winds,  thunder,  and  lightning.  The  hailstones 
measured  from  three-quarters  to  more  than  an  inch  in  length.  Considerable  damage 
was  done  to  crops  and  a  large  amount  of  window-glass  was  broken.  Several  buildings 
were  blown  down  and  many  others  unroofed.  The  storm  begem  at  6.30  p.  m. ,  and  lasted 
thirty  minutes.  Emmittsburg,  Md. ,  28th :  Hailstones  sufficiently  laxge  to  break  window- 
glass.  Troy,  N.  T.,  28th:  Hidl-storm,  doing  great  damage  to  crops.  New  Athens,  Ohio, 
27th:  HailHitorm  at  2.30  p.  m.,  covering  the  ground  with  hailstones,  some  of  whicJi 
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were  as  laige  as  hulled  walnuts.  Shreveport,  La.,  10th:  A  teirific  thunder-etorm  began 
at  4  p.  m.  From  6.10  to  6.15  p.  m.  hailstones  as  lia:ge  as  hen's  eggs  fell.  At  Baskom 
station,  20  miles  west  of  this  place,  the  storm  was  more  severe.  The  cotton  crop  was 
slightly  injured.  The  principal  damage  done  at  this  place  was  the  breaking  of  ^laas  in 
all  windows  of  northwestern  exposure.  Logansport,  Ind.,  4th:  During  a  seveie  storm 
hailstones  of  immense  size  fell,  destroying  all  glass  exposed.  The  cost  of  glass  used  to 
replace  that  broken  during  the  storm  is  estimated  at  $2,000.  Chattanooga,  Tenn.,  10th: 
From  12. 17  to  12. 30  p.  m.  hailstones  three-eighths  of  an  inih  in  diameter  fell,  doingsligbt 
ii\jury  to  small  fruits;  loth:  from  12.57  to  1.03  p.  m.  hail-storm  &om  southwest  to  north- 
east. Hailstones  measuring  half  an' inch  in  diameter  fell,  doing  considerable  ixyoiy  to 
fruit  and  vegetables.  BrackettvUle,  Tex.,  6th:  A  terrific  hail-storm  struck  this  station 
at  6  p.  m.,  and  was  accompanied  by  high  winds  and  vivid  lightning.  Saint  Louis,  Mo., 
5th:  One  of  the  severest  hail-storms  that  has  visited  this  city  for  many  years  occarred 
between  4.37  and  4.58  p.  m.  The  storm  was  preceded  during  the  morning  and  early 
afternoon  by  a  low  barometer;  the  temperature  rose  rapidly  and  the  atmosphere  was 
sultry  and  oppressive.  At  about  4  p.  m.,  dense  masses  of  cumulo-stratus  donds  ap- 
peared in  the  southwest  and  rapidly  covered  the  sky.  As  their  eastern  edge  neared  the 
zenith,  large  round  drops  of  rain  began  to  fall,  and  vivid  flashes  of  lightning  were  ob- 
served in  the  southwestern  sky.  A  few  minutes  later  rain  descended  in  sheets,  accom- 
panied by  loud  peals  of  thunder.  Rain  continued  to  &11  in  torrents  until  hail  began  at 
4.37  p.  m.,  when  it  somewhat  subsided.  At  the  beginning,  the  hailstones  were  abont 
the  size  of  peas,  but  they  soon  increased  in  size  until  they  assumed  the  proportions  of 
walnuts.  From  4.37  to  4.50  p.  m.,  hailstones  varying  fmm  the  size  Of  hi^Innts  to 
walnuts  showered  down  with  terrific  and  destructive  violence.  From  4.30  to  4.45  p.  m., 
the  wind  blew  from  the  west  at  the  rate  of  42  miles  per  hour,  having  suddenly  increased 
to  that  velocity  from  12  miles.  From  4.51  to  4.58  p.  m.  the  hailstones  were  very  large, 
but  fell  with  less  force  than  those  that  fell  previous  to  that  time.  Daring  the  passage 
of  the  storm  the  barometer  suddenly^tose  0.10  inch,  after  which  it  fell  to  its  former  read- 
ing. Hailstones  as  large  as  hen's  eggs  fell  in  various  parts  of  the  city,  and  in  some 
instances  were  reported  to  have  been  as  large  as  a  ** base-ball.''  The  largest  found  on 
the  roof  of  the  building  in  whidi  the  o^ce  is  located  weighed  three-fourths  of  an  ooncc 
and  measured  5  inches  in  circumference.  The  largest  stones  were  quite  soft  and  contained 
but  little  ice,  while  those  of  smaller  size  were  very  hard  and  contained  but  a  small 
quantity  of  snow.  After  the  passage  of  the  storm  the  wind  shifted  to  northwest,  the 
temperature  fell  decidedly,  with  a  corresponding  increase  of  pressure.  The  damage  done 
by  this  storm  has  not  been  accurately  determined,  but  is  very  great.  During  the  storm 
many  accidents  occurred  by  the  running  away  of  teams  which  were  tortured  by  the 
falling  hailstones.  Hickman,  Ky.,  12th:  At  2  p.  m.  a  furious  hail-storm  set  in,  lasting 
about  five  minutes.  Shelbyville,  111.,  5tli:  The  severest  hail-storm  that  hasoocorred 
for  many  years  visited  this  place  between  4  and  5  p.  m.  The  hailstones  were  as  large 
as  walnuts,  breaking  many  windows  and  doing  great  damage  to  gardens  and  iarms. 
Litchfield,  111.,  5th:  One  of  the  heaviest  rain  and  h^-storms  ever  ex:perienced  in  this 
vicinity  occurred  during  the  afternoon.  The  hailstones  were  as  large  as  hickory-nnts. 
The  occurrence  of  hail-storms  of  less  violence  have  been  reported  as  follows:  Newport^ 
R.  I.,  20th;  Porthmd,  Me.,  2d;  Albany,  N.  Y.,  12th;  Lynchburg,  Va.,  Stii;  Fort  Maoon, 
N.  C,  11th;  Deniaon,  Tex.,  9th;  Shreveport,  La.,  10th;  Little  Rock,  Ark.,  8th,  9th; 
San  Antonio,  Tex.,  5th,  7th;  Laredo,  Tex.,  6th;  Rio  Grande  City,  Tex.,  15th;  Knox- 
ville,  Tenn.,  12th,  15th,  16th;  Logansport,  Ind.,  4th;  Sandusky,  27th;  Toledo,  Ohio, 
6th;  Marquette,  Mich.,  24th;  Duluth,  Minn.,  10th,  25th;  Keokuk,  Iowa,  5th;  Des 
Moines,  Iowa,  3d;  Saint  Paul,  Minn.,  8th;  Springfield,  HL,  27th;  Huron,  Dak.,  20th; 
Cheyenne,  Wyo.,  15th;  Rapid  City,  Dak.,  30th;  Fort  Kec^,  Mont.,  15th;  Fort  Cnster, 
Mont.,  19th;  Fort  Washakie,  Wyo.,  25th;  Fort  Shaw,  Mont.,  4th,  18th;  Fort  Ellis, 
Mont,  15th,  18th;  Helena,  Mont.,  16th,  27th,  29th;  West  Las  Animas,  Colo.,  5th,  26th; 
Grierson  Springs,  Tex.,  17th;  Stockton,  Tex.,  30th;  Fort  Elliott,  Tex.,  24th;  Tucson, 
San  Carlos,  and  Fort  Grant,  Ariz.,  8th;  Winnemucca,  Nov.,  24th;  Pioehe,  Nev.,  25th; 
Eagle  Rock,  Idaho,  28th;  Umatilla,  Oreg.,  18th;  Spokane  Falls,  Wash.,  18th;  Port- 
land, Oreg.,  14th,  18th;  FortBidwell,  Csd.,  2d;  Fort  Lyon,  Colo.,  30th;  FortGarland; 
Colo.,  7th,  10th,  30th,  3l8t;  Fort  Randall,  Dak.,  3d;  Fort  Sisseton,  Dak.,  19th;  Fort 
Snelling,  Minnesota,  9th;  Fort  Union,  N.  Mex.,  6th,  17th,  31st;  Camp  near  Presido, 
Tex.,  2d;  Fort  Monroe,  Ya.,  10th;  Green  Springs,  Ala.,  11th,  18th;  Anna,  lU.,  6tb,  12th, 
27th;  Elmira,  111.,  5th;  Laconia,  Ind.,  4th,  27th;  Logansport,  Saint  Meinrad,  and 
Wabash,  Ind.,  4th;  Yevay,  Ind.,  4th,  5th;  Crescoand  Nora  Springs,  Iowa,  4th;  Musca- 
tine, Iowa,  5th;  Holton,  Kans.,  25th;  Clay  Centre,  Kans.,  26th;  Wdlington,  Kans.,  27th; 
Cornish,  Me., 2d;  Somerset,  Mass.,  11th,  18th;  Westborough,  Mass.,  18th;  Minneapolis, 
Minn., 8th;  Protem,  Mo., 5th,  8th;  DeSoto,Nebr.,  26th;  Genoa, Nebr., 4th;  NewMwket, 
N.  H.,  2d,  18th;  Freehold  and  South  Orange,  N.  J.,  6th;  Flushing  and  Troy,  N.  T.,  28th; 
Murphy,  N.  C,  6th,  10th;  Weldon,  N.  C,  10th;  New  Athens,  Ohio,  27th;  Albany, 
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Oreg.,  12th;  Dyberry, Pa.,  18th;  Meadville,  Pa.,  Ist;  ClarksviUe,  Tex.,  26th;  Wytheville, 
Ya.,  6th;  Manitowoc,  Wis.,  8th;  Mission,  Idaho,  12th. 

Sleet,— Sleet  was  reported  as  follows:  Boston,  8th;  Fort  Yates,  Dak.,  20th;  Dnbnqne, 
Iowa,  6th;  Burlington,  Iowa,  23d;  Cheyenne,  Wyo.,  2l8t;  North  Platte,  Nebr.,  22d;  Fort 
Washakie,  Wyo.,  9th;  Pikers  Peak,  Colo.,  Ist,  2d,  5th,  6th,  25th;  Santa  F6,  N.  Mex., 
9th;  Fort  Garland,  Colo.,  9th;  Anna,  111.,  12th;  Huron,  Dak.,  20th. 

COTTON  BEGIOX  BEPOBTS. 

The  following  table  gives  the  average  rainfall,  mean  of  the  maximum  and  mean  of  the 
minimum  temperatures,  in  each  of  cotton  districts,  as  shown  on  the  chart  issued  with 
the  April  Review: 

Meteorological  record  for  the  CoUon  Districts  for  the  month  of  May^  1882. 


Difltrlcto. 

Average  rain- 
&11  in  inch^. 

Mean  of  the 

maximum. 

Mean  of  the 
mmimima. 

New  Orleans... 

6.67 
2.60 
2.63. 
2.89 
2.62 
7.68 
6.25 
7.08 
8.02 
2.11 
11.04 
4.00 

84.4 
84.8 
81.9 
78.9 
70.0 
77.7 
83.9 
81.9 
81.9 
82.2 
78.7 
83.4 

61.1 

SavAnnah 

60.7 

CharleKton 

68.1 

Atlanta 

66.2 

Wilminjzton 

64.6 

Memphis 

56.3 

Galveston 

Vicksbunrh 

50.9 
60.8 

Montiromery 

68.2 

Augusta 

Little  Rock 

67.8 
63.6 

Mobile 

68.8 

WINDS. 

The  prevaUing  direction  of  the  virinds  during  the  month*  of  May  at  Signal  Service 
stations  are  shown  on  Chart  II,  hy  arrows  flying  with  the  wind.  On  the  New  England 
coast  they  were  mostly  from  the  south  and  southwest;  in  the  Middle  Atlantic  States 
from  the  northeast,  south,  and  southwest;  in  the  South  Atlantic  States,  from  the  south 
and  southwest;  in  Florida,  from  the  east;  in  the  Gulf  States,  Rio  Grande  Valley,  and 
Southern  Slope,  from  the  south  and  southeast;  in  Tennessee  and  the  Ohio  Valley,  mostly 
from  the  south;  in  the  Lower  Lake  region,  from  the  northeast  and  east,  except  at  Osw^o 
and  Rochester,  where  they  were  westerly;  in  the  Upper  Lake  region,  mostly  from  the 
north;  in  southern  California  they  were  westerly;  in  the  North  and  Middle  Pacific  Coast 
regions  from  the  north  and  northwest;  elsewhere  they  were  variable. 

Total  movements  of  the  air. — The  following  are  the  largest  total  movements  at  Signal 
Service  stations:  Mount  Washington,  27,241  miles;  Pike'sPeak,  Colo.,  14,716;  Delaware 
Breakwater,  Del.,  12,967;  New  Shoreham,  R.  I.,  12,382;  Portsmouth,  N.  C,  12,313; 
Hatteras,  N.  C,  11,972;  Indianola,  Tex.,  11,495;  Rittyhawk,  N.  C,  11,354;  Dodge 
City,  Kans.,  11,276;  Thatcher's  Island,  Mass.,  10,870;  Sandusky,  10,631;  Gape  Henry, 
Va.,  10,298;  Galveston,  10,216;  Sandy  Hook,  N.  J.,  10,214;  Milwaukee,  10,211;  West 
Las  Animas,  Colo.,  9,983;  Bamegat,  N.  J.,  9,878;  Macon,  N.  C,  9,783;  Cape  May,  N. 
J.,  9,771;  Champaign,  111.,  9,610;  Fort  Elliott,  Tex.,  9,411;  North  Platte,  Nebr.,  9,393; 
Concho,  Tex.,  9,364;  Atlantic  City,  N.  J.,  9,303;  Fort  Reogh,  Mont.,  9,211;  Moorhead, 
Minn.,  9,182;  Stockton,  Tex.,  9,125;  Huron,  Dak.,  8,966;  Boston,  8,955;  Port  Eads, 
La.,  8,739;  Bismarck,  Dak.,  8,707;  Omaha,  8,495;  Grand  Haven,  Mich.,  8,478;  Cheyenne, 
Wyo.,  8,467;  Madison,  Wis.,  8,346;  San  Francisco,  8,300;  Yankton,  Dak.,  8,294;  Cole- 
man City,  Tex.,  8,230;  Saint  Paul,  Minn.,8,221;  Fort  Bennett,  Dak.,  8,194;  Eagle  Rock, 
Idaho,  8,088;  Rochester,  8,043.  The  smallest  are:  La  Mesilla,  N.  Mex.,  2.502;  Rose- 
buigh,  Oreg.,  2,540;  Lynchburg,  Va.,  2,695;  Silver  City,  N.  Mex.,  2,847;  Visalia,  Cal., 
2,946;  Missoula,  Mont.,  3,101;  Vicksburgh,  2,132;  Tucson,  Ariz.,  3,133;  Nashville,  3,362; 
Williamsport,  Pa.,  3,489. 

Hiffh  frinds. — ^The  highest  velocity  reported  during  the  month  (100  miles,  NW.),  oc- 
curred on  the  summit  of  Mount  Washington,  on  the  3d.  At  that  station  velocities  of  50 
miles  and  over  occurred  each  day  during  the  mouth,  except  on  the  following  dates;  3d, 
4th,  16th,  19th,  and  22d.  Velocities  exceeding  75  miles  occurred  as  follows:  76,  NW., 
1st;  82,  NW.,  2d;  94,  NW.,  4th;  92,  NW.,  5th;  76,  N.,  9th;  84,  NW.,  21st;  76,  W., 
28th;  85,  NW.,  30th.  Other  stations  reporting  velocities  of  50  miles  per  hour  or  over 
are  as  follows:  Delaware  Breakwater,  Del.,  58,  E.,  11th,  and  54,  NE.,  12th;  Fort  Ben- 
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ton,  Mont,  60,  NE.,  12th;  Pike'B  Peak,  Colo.,  56,  SW.,  19t3i;  Dodge  CSty,  EaiiB.,  62, 
Nw.,  19th;  West  Las  Animas,  Colo.,  54,  NE^  22d^  Palestine,  Tex^  60,  SW.,  5fh;  In- 
dianola,  Tex.,  52,  N.,  3l8t;  Galveston,  60,  NW.,  Slst;  Toledo,  62,  £.,  6th. 

Local  storms, — Mount  Ida,  Ark.,  8th:  Ahout  7.46  p.  m.,  a  violent  tornado  passed  in  a 
northeasterly  oomse  ahout  2  miles  south  of  this  place,  destroying  eveiything  in  its  path. 
More  than  one  hundred  huildings  were  demolished;  two  persons  were  killed  and  seveml 
ii^ured;  many  horses,  mules,  cattle,  and  poultry  were  killed.  The  storm  was  aooom- 
panied  by  haU  and  rain. 

Fort  Wayne,  Ind.,  27th:  At  2  p.  m.,  a  tornado  of  tremendous  force  struck  this  county^ 
at  the  inteisecftion  of  Madison,  Monroe^  Jackson,  and  Jefferson  townships,  destroying 
several  dwellings;  hams  and  smaller  buildings  were  also  blown  down  and  their  timbeis 
strewn  for  miles  along  the  course  of  the  storm.  The  width  of  the  storm  track  was  not 
more  than  five  rods,  within  which  the  destruction  was  very  great. 

Emmittsbuigh,  Md.,  28th:  Severe  storm,  uprooting;  trees. 

Clarksville,  Tex.,  SCfth:  Severe  storm  occurred  durmg  the  night,  beating  down  fields 
of  com,  wheat,  and  oats,  and  breaking  large  limbs  fiom  trees.  The  storm  lasted  thirty 
minutes. 

Delawaro  Breakwater,  11th,  10.30  p.  m. :  The  severest  storm  ever  experienced  at  this 
season  began  and  continued  during  the  night.  The  signal*  office  was  filled  with  water 
from  the  sea  washing  over  the  breakwater.  The  American  barkentine  John  Boizly 
dragged  anchor  and  went  ashore  near  Green  Hill  light,  4  miles  southwest  of  station,  and 
was  strained  badly. 

New  York:  The  storm  of  the  11th  and  12th  is  considered  to  have  been  the  most  severe 
that  has  been  experienced  on  this  coast  during  the  past  twenty-nine  years.  The  track  of 
the  New  Jersey  Southern  Railroad  was  washSl  away  near  Sandy  Hook.  The  steamship 
Pliny,  bound  firom  Rio  de  Janeiro  to  New  York,  stranded  near  Long  Branch,  N.  J.,  at 
3  p.m.,  of  the  13th. 

Starkville,  Miss.,  10th:  Storm  during  the  night;  wind  reaching  a  velocity  of  36  miles. 
One  building  in  course /of  construction  was  blown  down. 

Palestine,  Tex.,  5th:  Severe  storm,  during  which  the  wind  velocity  of  60  miles  per 
hour  was  recorded.    No  serious  damage  was  done  at  this  place. 

Logansport,  Ind.,  4th:  During  a  violent  storm,  several  buildings  at  this  place  suffered 
ixgniy.    The  post-office  building  had  its  plate-glass  window  blown  out. 

Cairo,  111.,  8th:  Heavy  storm  began  at  8.05  and  continued  until  8.30  p.  m.  Four  can 
occupied  by  fourteen  section  hands,  on  the  track  of  the  narrow-gauge  railroad  in  the 
northern  part  of  the  city,  were  overturned  and  blown  down  an  emboSanent.  For  five 
minutes  the  wind  blew  at  the  rate  of  48"  miles  per  hour. 

Shreveport,  12th;  Houses,  forests,  and  plantations  were  wrecked  in  this  region  this 
morning  by  a  tornado.  One  man  and  two  children  were  killed,  and  many  others  dan- 
gerously wounded.  Near  Acadia  many  houses  were  destroyed  and  a  large  number  of 
cattle  lolled.  A  new  building  was  blown  down  upon  a  number  of  workmen,  none  of 
whom  were  killed. 

Atchison,  Eans.,  12th:  A  tornado  at  Cherokee  City,  a  small  watering  place  south  of 
Marysville,  killed  two  persons  and  wounded  thirteen.    Forty  houses  were  demolished. 

Petersburg,  Va.,  11th:  A  tornado  visited  the  southeastern  part  of  this  State,  blowing 
down  several  residences  and  bams,  and  did  considerable  damage  to  crops. 

Edwards,  Miss.,  12th:  Severe  storm  visited  this  place  last  night;  a  number  of  resi- 
dences were  blown  down  or  otherwise  ixgured. 

Louisville,  6th:  During  the  storm  last  evening  a  steamer  was  blown  firom  her  mooringi 
a  distance  of  about  40  yards  up  the  river,  when  she  swun^  around  and  struck  a  loadra 
coal-flat,  which  had  to  be  unloaded  to  prevent  it  from  sinkmg. 

Keokuk,  6th:  Reports  ftom  various  points  throughout  the  Des  Moines  Valley  and  the 
vicinity  of  this  city  show  that  the  storm  of  last  night  was  unusually  severe.  Telegraph 
wires  were  prosttated  and  railroad  travel  delayed.  The  Chicago,  Rock  Island  and  Pacific 
Railroad  is  under  water  3  miles  above  Daniels.  Several  bridges  were  washed  out  on  the 
Burlington  and  Soufihwestem  and  other  raUroad  lines. 

Hot  Springs,  Ark.,  13th:  Reports  firom  Silver  Creek,  Ark.,  showthat  aviolent  tornado 
visited  that  place  on  the  evemng  of  the  8th.  Stock,  timbcor,  fences,  and  orchaxds  were 
destroyed  or  ii\jured.  At  Cado  Gave,  a  residence  was  blown  down  and  three  occupants 
were  thrown  into  a  welL  At  WilUams'  Creek,  buildings  were  wrecked  and  several  per- 
sons injured.  At  McKinney's  plantation  about  fifty  buildings  were  destroyed.  The 
dam^  done  at  this  place  will  amount  to  $30,000.  At  South  Fork  the  post-office 
was  l^ted  and  carried  away  and  its  contents  destroyed.  Hundreds  of  sheep,  hogs,  horses, 
and  cattle  were  lost  or  killed,  and  $5,000  in  olver  and  currency  were  scattered  to 
the  winds  and  lost.  One  hundred  fiuniles  are  rendered  homeless  and  without  shelter. 
The  total  damage  incurred  will  not  fidl  short  of  $150,000.  The  storm  appeared  suddenly 
and  was  ofshort  duration  and  moved  in  a  southeasterly  direction.    At  McAllister,  a  min- 
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ing  settlement  in  the  Indian  Teriitoiyi  on  the  lught  of  the  8th,  a  most  violent  toniado 
occoired,  almost  destroying  the  entire  place.  Finy-nine  honses  were  totally  demolished 
and  twenty-seven  damaged  to  a  more  or  less  extent  Twenty-one  persons  were  killed 
and  forty-two  woonded.  Settlements  Nos.  5  and  7  of  the  Osage  Mining  Company  were 
the  ones  visited,  the  latter  receiving  only  the  partial  force  of  the  storm.  The  fall  of 
rain  was  very  great  and  was  accompanied  by  a  large  quantity  of  hailstones,  which  fell 
as  far  north  as  Fort  Gibson.  A  washout  occurred  on  the  Missouri,  Kansas  and  Texas 
Bailroad  near  Armstrong,  causing  suspension  of  travel.  At  Paris,  Tex.,  the  storm  was 
also  severe,  and  great  damage  was  done  to  property. 

Yandalia,  HI.,  6th:  A  heavy  rain-storm  accompanied  by  strong  wind  swept  over  this 
region  at  6  p.  m.,  causing  considerable  damage  in  this  dty  and  in  the  vicinity  of  the 
toSrn  of  Crouch.  ' 

Warrenton,  Mo.,  9th:  A  tornado  struck  the  Central  Wesleyan  College  building  about 
12.15  a.  m.  completely  wrecking  it.  There  were  seven  persons  sleeping  in  the  building 
at.  the  time  who  escaped  unhurt.  Parts  of  the  roof  were  carried  mr  a  distance  of  half 
a  mile,  and  some  of  the  timbers  were  driven  into  the  ground  to  a  dq[>th  of  fiom  two  to 
three  feet.  The  damage  is  estimated  from  ten  to  fifteen  thousand  dollars.  At  Mound 
City,  Atchison  County,  the  damage  done  was  very  great.  Large  trees  were  twisted  ofif 
and  others  uprooted. 

Jerseyville,  111.,  9th:  Severe  storm  passed  over  this  county,  striking  this  city  about 
1  a.  m.  The  heavy  walls  of  a  business  house  were  blown  down,  together  with  a  brick 
smokestack  and  numerous  chimneys.  Several  outbuildings  in  vicinity  were  blown 
down.  Near  Newbem  40  miles  of  fence  was  destroyed,  and  in  that  section  the  storm 
was  accompanied  by  hail,  which  did  much  damage  to  wheat. 

Bunker  Hill,  HI.,  9th:  The  storm  of  wind  and  rain  of  last  night  was  most  severe. 
Large  numbers  of  shade  and  forest  trees  were  uprooted. 

Minneapolis,  Minn.,  9th:  It  is  reported  that  a  school-house,  5  miles  southwest  of  Lake- 
field,  was  struck  by  a  tornado  yeste^y.  The  building  was  lifted  and  scattered  over  the 
prairie.  It  was  occupied  by  a  teacher  and  eleven  pupils,  all  of  whom  are  more  or  less 
vai  ured.  The  storm  appeared  in  the  form  of  a  funnel-Siaped  doud,  which  bounded  along 
the  prairie  and  passed  into  Herron  Lake,  sucking  up  water  to  a  height  of  100  feet. 

Memphis,  10th:  The  severe  storm  which  swept  over  this  section  yesterday  afternoon 
did  considerable  damage.  To  the  (south  and  in  the  vicinity  of  Moor's  Landing  trees  and 
fences  were  blown  down. 

Fort  Benton,  Mont.,  12th:  Severe  storm  during  night,  wind  attaining  a  velocity,  for  a 
few  minutes,  of  70  miles  per  hour.    No  serious  damage  resulted. 

YEBIFICATIOKB. 

JndicaHons. — ^The  detailed  comparison  of  the  tri-daily  indications  for  May,  1882,  with 
the  telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  the  general  average 
percentage  of  verifications  to  be  89. 5  per  cent.  The  percentages  for  the  four  elements  are : 
Weather,  92.9;  Direction  of  the  Wind,  88.8;  Temperature,  88.2j  Barometer,  87.9  percent. 
By  geographiod  districts  they  are:  For  New  England,  84.8:  Middle  Atlantic  States,  87.8; 
South  Atlantic  States,  91.2;  East  Gulf  States,  90.1;  West  Gulf  States,  91.3:  Lower  Lake 
region,  90.6;  Upper  Lake  region,  88.3;  Tennessee  and  Ohio  Valley,  90.7;  Upper  Missis- 
sippi ViJley,  90.4;  Lower  ^Sssouri  Valley,  89.8;  Northern  Pacific  Coast  region,  77.1; 
Middle  Paofic  Coast  region,  96.9;  Southern  Pacific  Coast  region,  87.5. 

There  were  69  omissions  to  predict  (21  being  due  to  the  absence  of  reports  from  the 
Pacific  coast)  out  of  3,813,  or  1.8  per  cent.  Of  the  3,744  predictions  that  have  been  made  53, 
or  1.42  per  cent.,  are  considered  to  have  entirely  failed;  85,  or  2.27  per  cent.,  were  one- 
fourth  verified;  292,  or  7.80  percent.,  were  one-half  verified;  521,  or  13.92  per  cent.,  were 
three-fourths  verified;  2,793,  or  74.59  per  cent.,  were  fully  verified,  so  &r  as  can  be  ascer- 
tained from  the  tii-daily  reports. 

Cautionary  aignala. — ^Ninety-one  cautionary  signals  were  displayed  during  the  month 
of  May,  of  which  73,  or  80.2  per  cent.,  were  justified  by  winds  of  25  miles  per  hour,  at 
or  within  100  miles  of  the  station.  Thirteen  off-shore  signals  were  displayed,  of  which 
6,  or  40.2  per  cent,  were  fhlly  Justified;  10,  or  76.9  per  cent.,  were  justified  as  to  direc- 
tion; and  6,  or  46.2  per  cent.,  were  justified  as  to  velocity.  One  hundred  and  four  sig- 
nals of  all  kinds  were  displayed,  of  which  79,  or  76  per  cent.,  were  justified.  The  above 
does  not  include  signals  ordered  at  69  display  stations  wheie  the  velocity  is  estimated  only. 
Seventeen  signids  were  reported  late. 

NAVIOATZON. 

stage  of  water  in  rivers, — Ta  the  table  on  the  right-hand  of  Chart  III  are  given  the  highest 
and  lowest  stages  of  water  observed  at  Signal  Service  stations  during  the  month  of  May, 
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1882.  The  Biiasiasippi  at  Vicksboigh  oontiiiaed  to  fidl,  but  remaiiied  aboTe  the  danger- 
line  throughout  the  month.  At  New  Orleans  the  lowest  point  [two  inches  below  the 
danger-line]  was  reached  on  the  29th.  At  Memphis  on  the  22d  Uie  water  rose  to  within 
9  inches  of  the  danger-line;  at  Cairo  on  the  22d  to  30  inchesj  and  at  Keokuk  on  the  6th 
to  22  inches  above  the  danger-line.  The  highest  water  in  the  Ohio  occurred  from  the 
13th  to  the  18th.  The  Missouri  was  highest  at  Leavenworth  on  the  22d  and  31st,  and  at 
Omaha  on  the  20th. 

Floods, — ^The  excessive  rainfidl  in  the  Western  Gulf  States  during  the  month  has  caused 
disastrous  floods,  entailing  loss  of  life  and  much  damage  to  property,  especially  in  the  State 
of  Arkansas. 

At  Jacksonport,  Ark.,  the  overflow  was  the  most  destructive  that  has  visited  that 
section  for  years.  The  town  was  completely  sullmei^ged,  and  i>ersons  were  obliged  to  take 
refuge  in  the  upper  stories  of  storehouses.  The  flood  is  said  to  have  been  the  highest 
since  1876,  the  whole  country  for  miles  around  being  a  sea  of  water.  The  damage  to  the 
wheat  crop  is  veiy  great. 

At  Batesville,  Ark.,  May  12th,  during  a  heavy  rain-storm,  which  continued  in  torrents 
for  twenty-four  hours,  the  rivers  and  creeks  rose  to  an  unusual  height.  Mills,  houses, 
bridges,  and  fences  were  washed  away,  and  not  only  the  erope,  but  in  many  cases  the 
soil  is  gone,  leaving  only  a  bare  clay  surface.  The  damage  to  property  in  the  valley  of 
the  White  River  is  generally  estimated  at  more  than  $500,000.  At  Hot  Springs  the 
damage  to  property  amounted  to  $30,000;  all  the  bridges  and  foot-paths  were  destroyed, 
several  buildings  were  washed  to  pieces,  and  the  foundations  of  others  were  weakened. 
Stables,  small  outhouses,  sheds,  &c.,  were  totally  carried  away.  Kailrood  communica- 
tion was  entirely  suspended,  owing  to  the  damage  sustained  by  the  tracks  and  the  de- 
struction of  bridges. 

lu  Conway  County  the  destruction  was  very  great,  many  acres  of  land  being  submeiged 
and  the  crops  destroyed;  the  total  loss  in  this  county  is  estimated  at  $100,000. 

At  Little  fiock,  on  the  9th,  the  streets  were  flooded,  those  leading  in  the  direction  of 
the  river  having  the  plank  sidewalks  washed  away.  The  railroad  tracks  suffered  injury 
and  trains  were  delayed. 

Keports  from  southern  Illinois,  dated  May  5th,  state  that  heavy  and  unprecedented 
rains  have  swollen  all  rivers  and  creeks,  and  caused  considerable  damage  to  movable 
property  and  growing  crops  in  the  bottom  lands.  The  Saint  Louis  and  Keokuk  Railroad 
is  under  water  and  lallnMid  traffic  is  suspended.  Serious  washouts  also  occurred  on  the 
Chicago,  Burlington  and  Quincy  Railroad  obstructing  travel.  The  observer  at  Cairo  re- 
ports that  much  damage  has  been  done  to  the  crops  m  that  locality  by  the  heavy  rains 
and  floods. 

In  southern  Indiana  the*  counties  of  Jackson,  Lawrence,  and  Martin  were  inundated 
and  entire  crops  destroyed.  Fifteen  miles  of  track  on  the  Bedford  Narrow-gauge  Railroad 
were  washed  away. 

At  Owingsville,  Ky.,  May  12th,  the  heavy  rains  caused  an  overflow  in  Prickly-Ash 
Creek,  sweeping  everything  before  it.  All  the  fencing  along  the  creek  was  swept  away, 
and  much  stock  was  lost;  wheat  and  com  planted  in  the  bottoms  suffered  considerable 
damage. 

Reports  from  Memphis,  Tenn.,  May  10,  stated  that  fears  are  entertained  that  another 
overflow  may  occur.  The  Wolf  River,  to  the  east  of  Memphis,  has  overflowed  and  washed 
away  several  hundred  yards  of  the  levee  at  Raleigh,  and  600,000  to  1,000,000  feet  of  logs 
were  carried  out  of  the  river.  Numerous  plantations  are  already  saturated  with  water 
from  the  threatening  river. 

At  Shreveport,  La.,  17th,  the  Red  River  rose  rapidly,  caused  by  the  swollen  condition 
of  its  tributaries.  Much  damage  was  done  to  the  cotton  crop,  and  many  farmers  along 
the  river  have  plowed  up  the  cotton  and  are  phmting  com  and  millet.  Reports  from 
Bolivar  County,  Mississippi,  dated  May  22,  state  that  7,000  acres  of  land  are  under  water 
in  that  county. 

At  Palestine,  Tex.,  on  the  7th,  heavy  rains  caused  washouts  on  the  railroad;  two 
bridges  and  trestle-work  near  Buffalo  Creek  were  destroyed. 

At  Saint  Vincent,  Minn.,  4tii,  the  lower  part  of  the  town  was  about  20  inches  under 
water.  On  the  11th  the  water  receded,  but  on  the  15th  again  rose  and  reached  the  liab- 
itations,  causing  several  families  to  vacate  their  dwellings.  The  average  depth  of  water 
throughout  the  town  was  from  3  to  4  feet,  except  in  the  extreme  northern  port,  which 
was  not  overflowed.  The  rise  being  gradual,  the  people  were  enabled  to  secure  their 
property  and  the  damage  was  consequently  slight.  The  overflowed  region  extended  from 
Breckenridge,  Minn.,  to  Morris,  Manitoba,  about  25  miles  north.  No  damage  occurred 
to  crops  in  the  vicinity  of  Saint  Vincent,  as  the  average  width  of  the  flood  on  either  side 
of  the  river  contiguous  to  the  town  did  not  exceed  one  mile. 

Keokuk,  Iowa,  during  the  6th  and  7th,  the  Skunk  and  Des  Moines  Rivers  rose  rapidly, 
washing  out  railroad  tracks  and  causing  considerable  damage. 

High  tides—^eyr  London,  Conn.,  12th,  26th;  Little  Egg  Harbor,  New  Jersey,  11th,  12ih; 
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F6rt  Maoon,  North  Gaiolina,  15th;  Hatteras,  N.  C,  14th,  very  high  tide,  OYerflowing  the 
greater  portion  of  the  isUwd;  Portsmouth,  N.  C,  14th;  Gape  Lookout,  N.  C,  13th,  cape 
nearly  covered;  NewBiver,  North  Carolina,  13th,  highest  tide  since  1876;  Indianola,  Tex., 
9th;  Flushing,  N.  T.,  very  high  tides  on  10th,  11th,  12th;  Delaware  Breakwater,  13th; 
New  York,  11th,  12th,  highest  tides  ever  known,  causing  great  damage  at  various  watering 
places  along  the  coasts  of  Long  Island  and  New  Jersey. 

TEMPEBATUBB  OF  WATER. 

The  temperature  of  water,  as  oheerved  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  whidi  observations  were  taken,  is  given  in  the  table  on  the 
right  hand  of  Chart  IL  In  the  first  column  of  the  table  is  given  the  maximum  temper- 
ature observed  during  the  month;  and  in  the  second  column  the  minimnm  temperature 
observed  during  the  same  period. 

The  following  table  gives  the  highest  and  lowest  temperature  of  water  at  the  several 
stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the  station, 
and  the  depth  of  water  at  which  the  observations  were  taken.  It  will  be  seen  that  the 
greatest  ranges  of  water  temperature  occurred  at  the  following  stations:  Chincoteague, 
2Vi  Galveston,  19**;  New  Haven,  16**;  Alpena  and  Toledo,  16®. 

Temperature  of  water  for  May^  1882. 


Stetion. 


Tempenktare 
at  bottom. 


Atlantio  City 

Alpena ^. 

Aagusta ..^ 

Baltimore 

Boston ■■♦«.......,.....> 

BttflUo 

Burlinffton  . „ 

Cedar  Keys 

Charleston  ....................... 

Chincoteague , 

Cleveland .... 

Duluth 

Delaware  Breakwater 
Eastport 

Galveston ..... 

Grand  Haven 

Indianola .. 

Jacksonville .. 

Key  West 

Mfuquette........ 

Milwaukee. 

Mobile ....... 

New  Haven .... 
New  London... 

Newport 

New  York 

New  Shorehom. 

Norfolk 

Pcnsaoola 

.  Portland,  Me. 

Portland,  Oreg  ... 

Port  Eads 

Provincetown.. 

Punta 
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Sandusk; 
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San  Franoisoo 
Savannah  ....... 

SmithviUe. 

Thatcher's  Island 
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39.7 
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87.2 
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65.1 
59.0 
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58.8 
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69.7 
66.6 
68.6 
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60.6 
66.0 
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49.0 
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40.0 
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46.6 
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42.6 
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44.8 
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40.6 
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67.0 
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40.6 
60.0 
66.0 


d'O 

'S.fi 

«« 

*» 

i 

1 

o 

Ft.  In, 

8.1 

6  7 

16.0 

12  0 

11.3 

6  10 

12.0 

9  11 

9.8 

26  0 

11.0 

9  11 

14.0 

9  2 

10.0 

41   9 

21.0 

6  0 

10.6 

14  0 

12.0 

24  8 

9.0 

14  11 

12.5 

8  7 

8.9 

16  8 

12.0 

15  0 

19.0 

14  8 

12.0 

19  0 

10.7 

9  8 

8.0 

18  0 

9.4 

17  1 

8.0 

10  8 

8.9 

8  0 

6.6 

16  0 

16.0 

14  9 

8.0 

18  2 

11.2 

10  0 

10.6 

22  7 

9.0 

9  4 

10.0 

16  11 

6.7 

17  9 

8.0 

19  1 

8.8 

76  4 

8.6 

9  9 

9.5 

14  0 

10.4 

11  8 

11.2 

10  0 

8.7 

2  8 

5.0 

29  4 

8.9 

18  3 

8.0 

10  0 

10.1 

7  0 

16.0 

12  1 

9.5 

13  0 

tat 


58.2 
44.4 

69.7 
60.4 
49.8 
49.8 

75.2 
71.7 
56.2 
61.9 
63.2 
46.1 
65.0 
43.6 
46.6 
75.2 
61.9 
76.8 
74.6 
80.0 
46.0 
48.7 
72.6 
61.8 
51.5 
49.8 
63.5 
48.9 
63.0 
72.8 
61.6 
66.8 
74.1 

4ao 

76.7 
62.8 
64.8 
66.2 
72.8 
68.0 
47.8 
68.4 
68.6 


ATMOSPHEBIC  ELECTRITY. 


Auroras. — ^No  remarkable  auroral  displays  were  observed  during  the  month.  The  most 
important  display  occurred  on  the  17th,  and  was  reported  by  stations  in  New  England, 
Alpena,  Mich.,  and  Bismiut^,  Bak.,  as  follows:  Portland,  Me.:  A  &int  auroral  light 
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visible  from  9  to  11  p.  m.  Gardiner,  He. :  Faint  aurora  Tislble  from  10  p.  m.  to  12.30 
a.  m.  of  the  18th;  Mount  Washington:  Faint  aurora  visible  from  10.15  p.  m.  until  12.20 
a.  m.  of  the  18th,  extending  from  northwest  to  northeast,  and  to  an  altitude  of  15^;  Bur- 
lington, Vt.:  From  11  to  11.40  p.  m.,  aurora  consisting  of  a  dlark  segment  with  a  few 
well-defined  streamers;  Alpena,  Mich.:  From  8.40  to  11.40  p.  m.,  aurora  consisting  of  a 
difiuse  light  in  the  northern  sky,  with  a  few  fidnt  streamers  footing  towards  the  zenith ; 
Bismarck,  Dak. :  Auroral  light  visible  ftom  9  to  11  p.  m. ;  beams  reaching  iJtitude  of  \fP 
were  observed  from  9.30  to  10  p.  m.  Other  displays  have  been  reported  as  follows:  An- 
trim, N.  H.,  5th:  Aurora  observed  during  the  evening.  New  Cory  don,  Ind.,  9th:  Faint 
aurora  observed  from  10  p.  m.  until  midnight.  Pensaoola,  Fla.,  9th,  from  8  to  9.15  p.  m. : 
An  aurora  of  whitish  color,  sufficiently  bright  to  attract  the  attention  of  all  persons  on 
the  streets,  was  observed  between  the  north  and  northwest.  The  presence  of  clouds  pre- 
vented its  extent  frx>m  being  more  fully  determined.  Bangor,  Me.,  10th:  Aurora  with 
streamers  at  9  p.  m. ;  was  more  brilliant  at  11  p.  m.  Newport,  Vt,  10th:  Aurora  during 
the  evening.  Yevay,  Ind.,  10th:  Faint  aurora  visible  fix)m  10  to  11.30  p.  m.  Eastport, 
Me.,  11th,  ijrom  11  to  11.40  p.  m.:  Aurora  of  bright  straw  color,  appearing  in  bright 
flashes  and  fading  away  at  intervals.  In  the  northwest  streaks  of  a  deep  crimson  color 
wereobserved.  Gardinei,  Me.,  11th,  8p.  m. :  Brightauroraobscuredby cloudsatl0.30p.  m. 
Burlington,  Vt.,  11th:  Aurora  seen  through  the  openings  in  the  clouds  from  9  to  11.40  p. 
m.  Streamers  were  observed  in  the  northwestern  sky  at  11. 15  p.  m.  Mobile,  Ala. ,  lit  n: 
Faint  aurora  visible  from  8  to  9  p.  m.  No  waves  or  streamers  were  observed.  It  rose 
to  an  altitude  of  about  20^  and  converged  toward  the  zenith.  A  short  while  before  9  p. 
m.  it  began  to  recede  and  soon  disappeared.  Alpena,  Mich.,  13tb,  firom  9  p.  m.  to  2  a. 
m.  of  14th:  Aurora  consisting  of  a  diffuse  light.  Manitowoc,  Wis.,  13th:  Aurora  visible 
during  the  evening.  Alpena,  Mich.,  14th,  9.30  p.  m.:  Aurora  consisting  of  a  difiuse 
light  with  a  few  streamers.  Manitowoc,  Wis.,  14th:  Aurora  observed  during  the  even- 
ing. Marquette,  Mich.,  14th,  from  10.35  to  11.30  p.  m.:  Aurora,  with  beams  reaching 
an  altitude  of  45^,  illuminatii^;  the  whole  northern  sky.  Burlington,  Vt.,  19th,  from  10 
to  11.45  p.  m.:  Aurora  consisting  of  a  dark  olive-green  light;  no  prominent  features. 
Bismarck,  Dak.,  19th,  from  8  to  11  p.  m.:  Faint  auroral  light.  Lansing,  Mich.,  20th: 
Aurora  duriDg  evening.  Hastings,  Mich.,  2l8t:  Aurora  during  evening.  Marquette, 
Mich.,  21st,  9.45  to  11.10  p.  m.:  Auroral  light  extending  across  the  northern  heavens. 
Escanaba,  Mich.,  2l6t,  from  8  to  10.15  p.  m.:  Diffuse  auroral  light  vnth  a  few  streamers 
pointing  toward  the  zenith.  New  Corydon,  Ind.,  23d,  2  a.  m. :  Aurora  with  white  seg- 
ment; altitude  10^,  azimuth  65®.  Gardiner,  Me.,  25th,  at  midnight:  A  flattened  auroral 
arch  with  dark  cloud  beneath  appeared;  at  3.20  a.  m.  the  arch  v^as  brighter  and  ex- 
tended farther  eastward.  New  Haven,  Conn.,  26th:  Dim  auroral  light  discernible  in 
the  northern  sky  at  1  a.  m.  Cambridge,  Mass.,  26th:  Auroral  light  observed  at  10.15  p. 
m.    Gardiner,  Me.,  26th:  Faint  auroral  light  from  11  p.  m.  to  12.30  a.  m.  of  the  27th. 

ThMHider-fimfM, — ^Thunder-storms  were  reported  in  the  various  districts  on  the  follow- 
ing dates:  New  England^  7th,  14th,  16th,  24th,  28th,  29th,  30th.  Middle  AOantie  States^ 
1st,  5th,  6th,  9th,  10th,  11th,  .13th,  14th,  17th,  20th,  21st,  22d,  23d,  24th,  26th,  27th, 
28th,  29th,  31st.  South  AOarUic  States,  4th  to  7th,  9th  to  12th,  14th  to  17th,  25th,  26th, 
28th,  29th,  31st.  Florida  Feniwtdaj  1st,  2d,  6th,  7th,  8th,  10th,  11th,  15th,  24th,  26th, 
27th,  29th.  East  Oulf  States,  6th  to  11th,  13th,  20th,  21st,  27th,  28th,  29th,  31st.  West 
Qidf  States,  2d  to  10th,  13th,  20th,  25th,  26th,  27th,  30th,  31st,  Ohio  VaJUey  and  Tennessee, 
4th,  13th,  15th,  16th,  25th  to  28th,  31st.  Lmoer  Lake  regum,  1st,  4th,  8th,  9th,  10th, 
24th,  27th,  28th,  31st.  Upper  Lake  region,  3d,  4th,  6th  to  10th,  13th,  18th,  24th,  25th, 
27th,  30th.  Upper  Mississippi  VaU^,  3d,  4th,  5th,  7th,  8th,  9th,  10th,  19th,  20th,  24th 
to  28th,  30th,  31st.  Missouri  VaOey,  3d,  4th,  5th,  8th,  16th,  18th,  19th,  23d,  24th,  26th, 
29th,  30th,  31st.  Extreme  Northwest,  4th,  16th,  18th,  31st.  Northern  Slope,  2d,  3d,  5th, 
7th,  15th,  16th,  19th,  26th  to  30th.  Middle  Slope,  Ist,  2d,  5th,  6th,  15th  to  19th,  24th, 
25th,  26th,  29th.  Southern  Slope,  1st  to  6th,  8th,  9th,  16th,  17th,  16th,  21st,  23d  to  26th, 
28th,  29th,  30th.  Bio  Orande  VaOey,  3d,  5th,  6th,  12th,  16th,  17th,  18th,  20th,  24th,  ' 
28th,  31st.  Northern  Plateau,  1st,  2d,  3d,  6th,  10th,  11th,  12th,  16th.  18th,  27th.  ifid- 
eUe  Plateau,  23d,  24th,  25th,  28th.  Southern  Plateau,  6th,  7th,  8th,  13th,  17th,  22d,  29th, 
30th. 

Thunder-storms  were  also  reported  firom  the  following  stations  not  included  in  the 
districts  named  above:  Portland,  Oreg.,  2d;  Bed  Bluff,  Cal.,  2d|  Yisalia,  Cal.,  2d. 

During  thunder-storms  the  following  instances  of  damage  by  lightning  have  occurred: 
Clay  Centre^  E^ans.,  26th:  At  Wakefidd,  16  miles  southeast  of  this  place,  a  store  was 
struck,  cuttmg  the  chimney  in  halves  and  melting  a  number  of  cans  containing  fruit. 
Little  Bock,  Axk.,  4th:  A  house  at  this  place  was  struck;  the  lightning  knocked  down 
the  chinmey  and  tore  off  a  part  of  the  roof  about  10  feet  square.  It  passed  down  a 
metfdlic  spout  and  through  a  bivrel  ftQl  of  water,  knocked  out  the  bottom  of  the  barrel 
and  entered  the  grdund,  making  a  hole  about  2  feet  in  diameter  and  3  feet  deep.  On 
the  9th  a  tree  in  the  State  House  yard  was  struck:  at  the  same  time  a  man  was  made 
insensible  on  the  street  about  200  yards  distant.    Bismarck,  Dak.,  31st:  Li|^tning struck 
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and  tore  ont  the  end  of  a  dwelling.  A  man,  the  only  oocnpant  of  thehonse,  was  thrown 
violently  down.  Silyerware  in  &e  honse  was  melted.  Horon,  Dak.,  4th:  Lightning 
strack  a  wind  vane,  passing  from  it  to  the  anemometer,  and  from  thence  along  the  wires 
to  the  self-i^gister,  bnming  that  instroment,  together  with  telegraph  instroments, 
switch,  and  ignited  the  window  cnrtain.  Four  distinct  explosions  occnrred  within  the 
office,  and  were  heard  nearly  a  square  distant  The  observer  felt  a  severe  shock,  which 
rendered  him  insensible  for  several  minntes.  At  ShelbyviUe,  Ry.,  daring  a  thnnder- 
storm  on  the  night  of  the  4th,  the  lightoipg  struck  several  points  in  the  town.  Trees, 
fences,  and  hooses  were  more  or  lees  damaged;  the  inmates  of  one  of  the  houses  had  a 
very  narrow  escape,  being  made  insensible  by  the  fluid.  Several  valuable  cattle  were 
killed. 

Tdegmphic  eammutUeaHon  inierrupted  Ify  atmospherie  eUdrieUy, — ^Fort  McEavett,  Texas, 
20th,  30th.    Fort  Elliott,  Texas,  1st,  2d,  6th,  29th. 

OPTICAL  PHENOMENA. 

Solar  haioa. — Solar  halos  have  been  observed  in  the  various  districts  on  the  following 
dates :  New  England,  3d,  5th,  6th,  .7th,  8th.  9th,  10th,  21st,  22d,  25th,  28th,  30th,  31st 
Middle  AUanUc  States,  8th,  9th,  22d,  24th,  26th,  28th.  South  AUantie  States,  8th,  11th, 
19th,  20th,  24th,  31st  Florida  FeninmUa,  2d,  23d,  29th,  30th.  West  Qulf  States,  17th, 
23d.  Ohio  VaUey  and  Tennessee,  3d,  4th,  7th,  6ih,  9th,  14th,  15th,  19th,  21st,  24th,  26th, 
30th.  Lower  Lake  region,  3d,  5th,  6th,  8th,  16th,  17th,  19th,  24th,  26th,  30th.  Upper 
Lake  region,  2d,  5th,  6th,  7th,  8th,  14th,  19th,  21st  24th  to  29th.  Upper  Mississippi 
Valley,  3d,  6th,  9th,  14th,  18th,  19th,  24th,  26th,  27th,  29th,  30th.  Missoun  VdOey,  20th, 
25th,  28th,  30th.  Northern  Slope,  24th,  25th,  3l8t  MiddUSlope,  7th,  9th,  10th,  16th,  2l8t, 
28th.  Northern  Plateau,  5th,  11th,  21st,  22d,  24th,  30th,  31st  North  Pacific  Coast  region^ 
2l8t,  28th,  31st    MiddU  Pacific  Coast  region,  4th,  5th,  13th,  17th,  18th,  22d,  23d,  27th. 

Solar  halos  were  also  reported  from  the  following  stations  not  included  in  the  districts 
named  above:  Saint  Vincent,  Minn.,  28th:  BisnSuxik,  Dak.,  28th;  Campo,  CaL,  1st; 
Carson  City,  Nov.,  23d;  Salt  Lake  aty,  18th,  22d,  23d,  24th,  28th,  3l8t 

Lunar  halos. — Lunar  bales  have  been  observed  in  the  various  districts  on  the  follow- 
ing dates:  New  England,  23d,  24th,  25th,  26th,  31st  Middle  Atlantic  States,  2d,  3d,  5th, 
23d,  24th,  25th,  27th  to  3lBt  South  Atlantic  States,  1st,  4th,  28th,  30th,  31st  Florida 
Peninsula,  23d,  24th,  31st  East  Chdf  States,  4th,  24th,  26th,  27th,  28th,  30th,  3l8t. 
West  Gulf  States,  2d,  3d,  24th  to  30th.  Ohio  VaJUey  and  Tennessee,  let,  2d,  25th,  27th, 
30th.  Lower  Lake  region,  5th,  6th,  15th,  24th,  25th,  26th,  30th.  Upper  Lake  region, 
22d,  25th,  26th,  29th.  Upper  Mississippi  Valley,  2d,  22d,  25th,  26th,  27th,  29th.  Mis- 
souH  Valley,  3d,  23d,  24th,  26th  to  30th.  NorthemSlope,  24th,  25th,  27th,  28th.  Middle 
Slope,  5th,  22d,  23d,  30th.  North  Pacific  Coast  region,  21st,  26th,  28th,  31st  Middle 
Pacific  Coast  region,  4th,  27th.    South  Pacific  Coast  region,  1st,  2d,  3d,  25th,  26th. 

Lunar  halos  were  also  reported  from  the  following  stationsnot  included  in  thedistricts 
named  above:  Stockton,  Tex.,  22d,  23d,  24th;  Fort  Yates,  Dak.,  28th;  Uvalde,  Tex.,  26th. 

iftra^.-!-Indianola,  Tex.,  1st,  11th,  13th,  22d.  Alexandria,  Dak.,  1st,  3d,  14th,  15th, 
24th,  28th,  29th.    Northfleld,  Minn.,  28th. 

MISCELLANEOUS  PHENOMENA. 

Sunsets, — ^The  characteristics  of  the  sky,  as  indicative  of  &ir  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations.  Reports 
from  189  stations  show  5,731  observations  to  have  been  made,  of  which  28  were  reported 
doubtful;  of  the  remainder,  4,902,  or  85.9  per  cent,  were  followed  by  the  expected 
weather. 

Sun  spots, — ^The  following  record  of  observations  has  been  forwarded  by  Blr.  D.  P.  Todd, 
director  of  the  Lavrrenoe  Observatory,  Amherst,  Mass. : 


Date— 
May,  1882. 

Number  of 
new^ 

Diflappearedby 
solar  rotation. 

Reappeared  by 
■olar  rotation. 

Total  number 
visible. 

i 

1 

1 

1 

1 

i 

9 

1 

1 

1 

0 

1 

• 

If4p.  m 

2,2p.m 

8,2  p.  m 

4, 4  p.m. 

9,2p.m 

10,2p.m 

17,2p.m 

2 

0 
0 

1 

8 
1 

4 
8 
8 
8 
85 
6 

0 
0 
1 
1 

0 
0 
8 
8 

1 

0 
0 

1 

2 
5 
8 
1 

8 

8 
8 
8 
6 
6 
4 

4 

8 

12 
120 

& 

18 

tSB 

0 

8 

2 
2 

1 

0 
0 

5 

06 
110 

Many  of  the  spots 

18,8p.m 

19,2p.iii.....^.. 

0 
0 

0 
0 

0 

1 

0 
0 

small. 
Many  of  the  spots 

small. 
Many  of  the  spots 

tApprozimated.    Faoolie  were  seen  at  the  time  of  every  observation. 
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Hay,  1883. 


20,8  p.  m 

22,8p.m 

28,2p.m 

24,4p.m 

25,2p.m 

26, 2  p.  m.^ 

27, 2  p.  m^....... 

29,6p.m 

80,2  p.  m~....^ 
U,  8  p.  m.....^.. 


Number  of 

Disappeared  by 

Reappeared  by 

Total  number 

new— 

Bolar  rotation. 

solar  rotation. 

visible. 

1 

* 

ft 

^ 

1 

• 

1 

^ 

g 

I 

1 

Si 

1 

8. 

1 

Si 

0 

iff 

0 

n 

O     f 

m 

O 

m 

1 

6 

0 

0 

0 

0 

4 

V» 

0 

0 

1 

■ 
1 

t25 

0 

0 

2 

^ 

0 

0 

0 

15 

0 

0 

2 

1 

2 

1 

15 

1 

2 

2 

10 

0 

0 

0 

4 

0 

0 

2 

6 

0 

0 

1 

8 

0 

0 

1 

8 

0 

0 

0 

0 

0 

0 

1 

8 

2 

8 

0 

0 

2 

8 

8 

6 

0 

0 

0 

0 

0 

0 

8 

4 

0 

2 

0 

0 

0 

0 

8 

6 

Many  of  the  ipola 


}  Approximated.    FaculiB  were  seen  at  the  time  of  every  observation. 

Mr.  WiUiftm  Dawson,  at  Spioeland,  Ind.,  reports:  1st,  3  groups,  22  spots;  (me  lai^ge 
spot  on  the  east  edge;  7th,  5  groups,  60  spots,  mostly  in  northeast  qaadrant;  1  lai^ 
spot  north  of  center;  10th,  7  groups,  72  spots;  condensed  group  on  east  edge;  15th,  5 
groups,  125  spots;  2  very  laige  groups  in  the  eastern  hemisphere;  1  visihle  to  the  unas- 
sisted ^e;  17th,  7  groups,  150  spots;  1  visible  to  the  unassisted  eye;  20th,  4  groups, 
75  spots;  22d,  2  groups,  12  spots;  241^  2  groups,  10  spots,  1  spot  very  close  to  eastedge; 
26th,  2  groups,  4  spots,  1  spot  very  close  to  west  edge  and  3  spots  near  east  edge, 

Mr.  B^vid  Trowbridge,  at  Waterbuigh,  New  York,  reports:  2d,  2  groups,  2  spots;  1 
large  spot  just  appeared  by  rotation;  3d,  5  groups,  11  spots;  2  groups  appeased  by  rota- 
tion and  1  arisen;  fusulse  in  east;  5th,  4  groups,  6  spots;  6th,  3  groups,  7  spots;  7th,  7 
groups,  9  spots;  1  new  group  appeared  by  rotation;  8th,  4  groups,  13  spots;  10th,  4 
groups,  9  spots;  15th,  4  groups,  17  spots;  the  large  g^up  that  diuppeared  on  26th  of 
April  has  reappeared,  and  is  visible  without  the  telescope;  16th,  5  groups,  28  spots;  1 
new  faint  group  near  the  center  of  the  disk:  17th,  3  groups,  24  spots;  the  large  group  is 
breaking  up  into  smaller  spots,  but  is  still  visible  without  telescope;  fiKmbe  generally 
visible;  lOUi,  3  groups,  27  spots;  19th,  3  groups,  15  spots;  20th,  3  groups,  18  spots;  23d, 
2  groups,  3  spots;  the  laige  group  visible  as  2  large  spots;  24th,  1  group,  2 spots;  1  group 
has  disappeared  by  rotation;  26th,  1  group,  1  spot;  the  loxge  group  Yiaa  disappeared  by 
rotation,  and  a  new  one  has  appeared  by  rotaticm;  20th,  2  groups,  2  spots;  1  new  group 
has  appeared  by  rotation;  30th,  3  groups,  3  spots;  1  faint  group  has  arisen. 

Mr.  H.  D.  Qowey,  at  North  Lewisburgh,  Ohio,  reports:  sun  spots  were  observed  on 
all  clear  days  during  the  month;  they  were  largest  and  most  active  from  the  8th  to  the 
16th,  and  smallest  at  the  beginning  and  dose  of  the  month. 

The  following  record  of  observation  has  been  forwarded  by  Blr.  A.  O.  Bender,  Sacra- 
mento. CaL: 
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24th,  cloudy ;  otherwise,  on  omitted  days,  only  the  changes  due  to  solar  rotation  were  observed. 
•Estimated. 

Meteors, — ^Tama,  Ariz.,  14th,  20th;  Charleston,  HI.,  16th;  New  Ckirydon,  Ind.,  9th, 
16th;  Yevay,  Ind.,  16th,  23d;  Clinton,  Iowa,  22,  at  2.30  a.  m.  A  laige  and  brilliant 
meteor  appeared  in  the  heavens  at  a  point  a  little  south  of  west  and  at  an  elevation  of 
60^.  It  passed  rapidly  downward,  and  disappeared  when  about  10°  above  the  horizon. 
Daring  its  iMissage  it  emitted  a  train  of  sparks,  apparently  several  feet  in  length.  Be- 
fore its  disappearance  it  broke  into  several  fragments.  Two  distiuct  detonations  were 
heard.    Another  meteor  was  also  observed  at  this  station  on  the  29Ui. 

Monticello,  Iowa,  23d,  24th;  Yates  Center;  Kans.,  8th;  Woodstock,  Md.,  13th,  14th; 
Rowe,  Mass.,  7th;  Thomville,  Mich.,  23d;  Freehold,  N.  J.,  3d;  Weldon,  N.  C,  27th; 
Stateburgh,  S.  C,  16th,  19th,  23d,  27th. 

Foar  6afld8.— Laconia,  Ind.,  29th;  New  Coiydon,  Ind.,  1st,  2d,  14th,  15ih,  19th,  24th, 
25th,  26th;  Gardiner,  Me.,  8th;  Freehold,  N.  J.,  7th;  Woodstock,  Yt.,  9th. 

EarthquakeB. — Pagosa  Springs,  Colo.,  11th,  at  8  p.  m.:  A  dight  shock  of  earthquake 
was  felt  at  this  place.  It  is  also  reported  to  have  been  felt  in  the  mountains  about  22 
miles  east  of  that  place. 

Zodiaeal  Light,— New  Haven,  15th;  Nashville,  5th,  10th,  15th  to  19th,  22d;  Monti- 
cello^  Iowa,  15th,  16ih;  Yates  Center,  Kans.,  5th,  8th,  15tii,  16th;  Cambridge,  Mass., 
5th,  6th,  7th,  15th,  16th;  Atco,  N.  J.,  7th,  16th,  18th;  Waterburgh,  N.  Y.,  5th,  7th, 
15th,  16th;  Dyberry,  Pa.,  26th. 

Prairie  and  forest  fires. — Port  Huron,  Mich.,  9th;  Moorhead,  Minn.,  4th,  5th,  6th; 
Saint  Yinoent,  Minn.,  4th;  Fort  Yates,  Dak.,  15th;  Fort  Stevenson,  Dak.,  24th;  Yank- 
ton, Dak.,  1st,  2d,  3d,  6th,  12th,  13th,  25th;  North  Platte,  Nebr.,  Ist,  3d;  Fort  Brady, 
Mich.,  17th  to  20th;  Creswell,  Kans.,  15th;  Wythevillc,  Ya.,  2d,  3d,  17th. 

Drought, — Fort  Missoula,  Mont.,  16th;  crops  suffering  for  want  of  rain. 

Insects, — Saint  Meinrad,  Ind.,  Slst:  Great  damage  has  been  done  to  the  hay  crop  by 
the  cut-worm.  Guttenburgh,  Iowa,  3l8t:  The  chinch-bug  has  appeared  in  the  wheat- 
fields  in  great  numbers.  Ardenia,  N.  Y^,  31st:  The  Colorado  beetle  has  appeared  and 
is  injuring  potatoes.  Ashwood,  Tenn. :  The  army  worm  appeared  during  the  first  part 
of  the  monUi  and  did  great  damage  to  wheat,  barley,  and  the  meadows.  A  species  of 
cut-worm  also  appeared  and  did  considerably  injury  to  cotton  and  garden  vegetables. 
At  the  end  of  the  month  the  army-worm  disappeared.  Little  Eock,  Ark.,  12th:  Farm- 
ers in  this  vicinity  report  that  the  cut-worm  is  doing  great  injury  to  crops.  Nashville, 
Tdnn.,  13th:  It  is  reported  that  the  army- worm  is  doing  considerable  damage,  especially 
in  the  eastern  part  of  the  State.  Pike's  Peak,  Colo. ,  18th:  Countless  numlMors  of  millers 
or  moths  appeared  on  the  snow  during  the  prevalence  of  a  southwest  wind.  Hickman, 
Ky.,  12th:  Reports  from  many  sections  of  the  country  show  that  the  army-worm  is  very 
destructive,  and  is  ruining  wheat,  meadows,  and  com  in  many  localities.  Cairo,  111., 
10th:  The  army- worm  is  doing  much  damage  to  young  potatoes  and  com  in  the  sur- 
rounding country.  Huntsville,  Ala.,  5th:  Army- worms  have  appeared  in  large  num- 
bers and  are  doing  considerable  injury  to  wheat.  Chinch-bugs  and  army-worms  are  re- 
ported as  doing  much  damage  in  Texas. 

San(/-«tonPM.— Stockton,  Tex.,  4th,  9th;  Yuma,  Ariz.,  5th,  6th,  7th,  13th,  24th,  25th; 
Winnemucca,  Nev.,  9th;  Umatilla,  Oreg.,  2d,  10th,  18th;  Camp  Thomas,  Ariz.,  2d, 5th, 
19th,  20th,  25th,  26th,  29th,  30th;  Lewiston,  12th. 

Published  by  order  of  the  Secretary  of  War. 

W.  B.  HAZEN, 
Brig,  and  Bvt.  Maj.  GenU^  Chief  Signal  Officer^  U.  8.  A. 


APPENDIX    No.    87. 

MONTHLY  WEATHER  REVIEW,  JUNE,  18858. 

INTBODUCnON. 

The  meteorological  data  collected  in  this  office  during  the  month  of  Jnne  and  ontil  the 
20ih  of  JtQy,  18^  has  been  carefully  examined  and  a  general  sommaiy  of  the  several 
elements  for  each  district  in  the  United  States  is  presented  in  this  Review. 

The  temperature  during  the  month  of  June  averaged  from  0.1  to  0.2  of  a  degree  above 
the  normal  in  the  districts  on  the  Atlantic  coast;  it  rose  slightly  in  all  'Other  districts 
east  of  the  Rocky  Mountains,  and  this  increase  over  the  low  mean  temperature  of  the 
previous  month  has  been  favorable  to  agricultural  interests,  especially  in  the  eastern 
and  southern  sections  of  the  country,  where  the  crops  have  been  greatly  improved.  The 
wheat  crop  has  been  secured  in  the  southern  di^trids,  and  harvesting  was  in  progress  as 
iar  north  as  tiie  fortieth  parallel  at  the  dose  of  the  month.  Heavy  rains  in  the  States 
north  of  the  Ohio  Valley  and  in  sections  of  the  Northwest  Irgured  the  growing  com, 
and  the  late  spring  reduced  the  acreage  of  this  crop,  but  the  recent  warm  weather  in 
these  sections  has  greatly  improved  its  condition. 

On  the  Pacific  coast  the  rain&ll  has  been  slightly  below  the  mean  for  the  month,  ex- 
cept in  southern  Galifomia,  and  the  wheat  crop  of  Oregon  and  Washington  Territory 
promises  to  be  above  the  average,  while  that  of  GaUfomia  will  probably  &11  sli^tly 
below  the  average. 

The  cotton  re^on  reports  have  been  continued,  and  for  the  puipoee^  of  comparison  the 
conditions  of  ram&U  and  temperature  are  given  for  the  months  April,  May,  and  June, 
The  warm  weather  of  June  in  the  cotton-growing  regions  has  improved  the  condition  of 
the  crop  in  the  Gulf  and  South  Atlantic  States.  Reports  from  the  Lower  Mississippi 
Valley  indicate  that  a  good,  but  late,  crop  will  be  produced  in  the  overflowed  districts. 

The  month  has  been  particularly  marked  by  the  occurrence  of  severe  local  storms  and 
tornadoes,  whidi  in  many  cases  caused  great  loss  of  lifb  and  property.  Theee  destruct- 
ive storms  occurred  in  amiost  every  section  of  the  country,  but  were  most  numerous  in 
the  States  of  tibe  Upper  Mississippi  and  Lower  Missouri  Valleys.  The  tornado  which 
occurred  in  eastern  Iowa  on  the  night  of  the  17th  was  the  most  destructive  storm  of  the 
month. 

Ocean  ice  continued  in  the  north  Atlantic  during  the  month,  but  it  will  be  seen  from 
the  chart  that  the  area  within  which  vesselB  have  reported  ice  or  iceberi^s  is  not  so  large 
as  in  the  previous  month,  although  icebergs  were  observed  in  longitudes  iarther  to  the 
east  than  in  either  May  or  April.  Several  vessels  were  wrecked  in  the  ice-fields  of  the 
North  Atlantic  during  the  month,  and  the  chart  may  be  of  service  in  selecting  the  safe 
routes  for  vessels  leaving  the  Atlantic  ports.  The  vessel  reports,  which  give  the  lati- 
tude and  longitude  in  which  ice  was  observed,  will  be  found  under  the  heeding  of  Ocean 
Ice.  Under  the  same  heading  is  given  an  interesting  extract  of  an  article  written  by 
Mr.  £.  Douglas  Archibald,  in  whidi  the  writer  discusses  the  subject  of  ocean  ice,  and 
gives  its  years  of  maximum  frequency,  compared  with  the  years  of  maTimnm  sun 
spots. 

That  part  of  the  Review  referring  to  International  Meteorology  presents  the  general 
weather  conditions  which  prevailed  over  the  northern  hemisphere  during  the  month  of 
April,  1880,  and  the  tracks  of  barometric  minima  for  July,  1880,  traced  firom  simultaneous 
observations  taken  at  7.35  a.  m.,  Washington  mean  time.  The  month  of  April  was 
chiefiy  remarkable  for  the  high  temperatures  which  prevailed  in  central  Europe,  and  as 
an  interesting  feature  of  Ghifft  V  may  be  mentioned  the  tracing  of  the  first  typhoon  of 
July,  1880,  occurring  in  the  China  Sea. 

In  the  preparation  of  this  Review  the  following  data  have  been  used,  vis,  the  regular 
tri-didly  weather  charts,  containing  the  data  of  simultaneous  observations  taken  at  136 
Signal  Service  stations  and  14  Canadian  stations,  as  telegraphed  to  this  office;  180 
monthly  journals  and  171  monthly  means  fix>m  the  former  and  14  monthly  means  from 
the  latter;  180  monthly  registers  from  voluntary  observers;  48  monthly  registeES  from 
United  States  Army  poet  surgeons;  marine  records;  international  simultaneous  obeerra- 
tions;  marine  reports  through  the  co-operation  of  the  New  York  Herald  Weather  Serv- 
ice; abstracts  of  ships'  logs,  frimished  by  the  publishers  of  the  New  York  Maritime  Reg- 
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ister;  monthly  zeportB  fiom  the  local  weather  servioes  of  Eanaas,  Nebia8k%  and  Mis- 
■euii,  ai:bd  of  the  Central  Paciflc  Railway  Company;  tmatworthy  newspaper  extracts; 
special  repcnrts. 

BABOMETBIO  PBBSSITBB. 

The  distzibntion  of  mean  atmospheric  pressure  for  the  month  of  June,  1882,  is  shown 
by  iaolMiiometrio  lines  in  black  on  Chart  No.  II. 

The  area  of  lowest  mean  pressure  oocnpies  the  region  north  of  New  England,  extend- 
ing over  the  Lower  Saint  Lawrence  Valley,  and  the  second  depression  extends  over  the 
Rocky  Mountain  regions,  the  pressure  being  least  in  Arizona.  Compared  with  the  pre- 
Tious  month  the  pressure  has  diminished  from  0.1  to  0.16  of  an  inch  in  the  Lake  region 
and  from  0.1  to  0.2  of  an  inch  in  New  England,  the  Middle  States,  and  Saint  Lawrence 
Talley.  On  the  Pacific  coast  the  pressure  has  &llen  slightly,  the  distribution  of  press- 
ure remaining  unchanged.  The  low  area  in  the  Rocky  Mountain  region  occupies  about 
the  same  position  as  that  of  May,  but  the  isobar  of  29.80  includes  within  its  limits  Ari- 
zona, New  Mexico,  Colorado,  and  Utah,  and  parts  of  Nevada,  Nebraska,  Wyoming,  and 
Idaho. 

Ik^partwres  frum  the  normal  vtUueB  far  the  monlh. — Compared  with  the  means  of  June  of 
previous  years,  the  pressure  differs  slightly  from  the  normal  in  the  Southern  States  and 
at  the  Rocky  Mountain  stations,  and  it  is  from  0.05  to  0.01  below  the  normal  in  New 
England  and  the  Middle  States.  It  is  also  slightly  below  the  normal  on  the  North  Pa- 
cific coast. 

BABOMETBIO  BAKQES. 

The  barometric  pressure  during  the  month  of  June  has  varied  from  0.18  of  an  inch  to 
0.9  of  an  inch,  the  least  range  bemg  at  Campo,  Cal. ,  and  the  greatest  range  being  at  Es- 
canaba,  Mich. ;  generally  the  range  increases  with  the  latitude,  and,  on  the  same  lati- 
tude, tiie  range  on  the  Pacific  coast  is  equal  to  about  one-half  the  range  on  the  Atlantic 
coast. 

In  the  several  districts  the  barometric  ranges  have  been  as  follows:  New  England: 
0.8  indiat  Portland,  0.81  inch  at  Springfield,  and  0.68  inch  at  the  summit  of  Mount 
Washington.  Middle  AUantie  SUOes:  0.86  inch  at  Albany,  0.62  inch  at  Norfolk.  S(nah 
Atlantic  States:  0.68  inch  at  Slittyhawk  and  0.40  inch  at  Jacksonville.  Florida  Fenin- 
tula:  0.25  inch  at  Key  West  and  0.34  inch  at  Cedar  Keys.  East  Chdf  States:  0.62  inch 
at  Starkville  and  0.49  inch  at  Montgomery.  West  Qidf  States:  0.67  inch  at  Little  Rock 
and  0.33  inch  at  Brownsville.  Ohio  ValUjf  and  Tennessee:  0.61  inch  at  Memphis,  0.64  inch  at 
Cincinnati,  and  0.61  inch  at  Enoxville.  Lower  Lake  region:  0.77  inch  at  Oswego  and  0.63 
inch  at  Cleveland.  Tapper  Lake  region:  0.90  inch  at  Escanaba  and  0.72  inch  at  Chicago. 
Upper  Mississippi  VaUeg:  0.89  inch  at  Saint  Paul  and  0.68  inch  at  Davenport.  Missouri 
Valley:  0.84  inch  at  Tankton  and  0.68  inch  at  Springfield.  Extreme  Northwest:  0.76  inch 
at  Moorhead  and  0.68  inch  at  Saint  Vincent.  Northern  Slope:  0.69  inch  at  North  Platte 
and  0.  ^  inch  at  Cheyenne.  Middle  Slope:  0. 62  inch  at  Dodge  City  and  0. 46  inch  at  Pike's 
Peak.  Southern  Slope:  0.67  inch  at  Henrietta  and  0.38  inch  at  Stockton.  Northern  Plateau: 
0.53  inch  at  Umatilla  and  0.34  inch  at  Dayton.  Middle  Flateau:  0.41  inch  at  Salt  Lake 
City  uid  0.37  indi  at  Winnemucca.  Southern  Flateau:  0.39  inch  at  Santa  F^  and  0.27 
inch  at  Silver  City.  North  Facifle  Coast  region:  0.62  inch  at  Portland  and  0.42  inch  at 
Olympia.  Middle  Facific  Coast  region:  0.43  inch  at  Red  Bluff  and  0.30  inch  at  San  Fran- 
cisco.   South  Fac{/Ui  Coast  region:  0.32  inch  at  Yuma  and  0.18  inch  at  Campo. 

Areas  of  high  barometer, — Four  areas  of  high  barometer  have  been  traced  over  the  east- 
em  part  of  the  United  States  during  the  month  of  June.  They  were  first  observed  in  the 
region  north  of  the  Upper  Missouri  Valley,  or  north  of  Lake  Superior,  and  moved  to  the 
southeast  over  the  Atlantic,  developing  but  slight  energy  and  causing  no  unusual  change 
in  barometric  pressure.  In  no  case  has  an  area  of  high  pressure  been  traced  to  the  west 
of  the  Rocky  Mountains,  while  two  such  areas  have  apparently  approached  the  North 
Pacific  coast  from  the  Pacific 

I. — ^The  pressure  was  above  the  normal  for  the  month  in  the  region  north  of  the  Mis- 
souri Valley  on  the  1st  and  2d,  but  the  development  of  low  area  II  on  the  eastern  slope 
of  the  Rocky  Mountains  apparently  retarded  the  movement  of  this  area.  The  pressure 
increased  in  the  western  districts  on  the  4thv  a  slight  excess  of  pressure  appearing  over 
Texas,  while  the  greater  pressure  continued  in  British  America,  north  of  Dakota.  A 
light  **norther  "  occurred  on  the  Texas  coast  on  the  3d  and  4th,  in  advance  of  this  area, 
and  on  the  6th  the  pressure  had  increased  to  30.20  and  above  in  the  Miasiasippi  and 
Lower  Missouri  Valleys,  the  center  of  greatest  pressure  being  near  Springfield,  Mo.,  on 
the  morning  of  the  6th.  The  midnight  report  of  the  6th  showed  that  this  area  was  ex- 
tending eastward  over  the  Southern  States,  the  pressure  having  increased  during  the 
day  at  stations  south  of  the  Lake  region,  and  the  winds  in  the  southwest  shifting  to  east- 
erly, with  light  rains  in  Texas,  IndSm  Territory,  and  Kansas.    At  the  midnight  report 
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of  the  6th  this  area  had  moved  to  the  east  of  the  coast  line,  adTBndng  alowl  j  to  the 
southeast,  but  thepreasuro  contixmed  high  in  the  South  Atlantic  and  Gtilf  States^  with 
rain  gradually  extending  eastward  over  the  districts  as  the  pressure  diminished. 

II. — ^This  area  appear^  in  British  America,  north  of  Lake  Superior  and  Minnesota, 
on  the  10th.  It  extended  over  the  Lake  region,  Saint  Lawrence  Valley,  and  the  Middle 
States,  and  on  the  morning  of  the  12th  was  central  near  Montreal,  where  the  pressare 
was  30.25.  At  the  afternoon  report  of  the  10th  this  area  was  central  off  the  Middle  At- 
lantic coast,  where  the  pressure  continued  high  until  the  14th,  when  it  diminished  in 
advance  of  low  area  lY.  The  pressure  increased  on  the  South  Atlantic  coast  as  this  area 
passed  over  New  England  to  the  southeast,  and  when  the  barometer  fell  in  the  northern 
districts  on  the  14th  the  region  of  high  pressure  was  transferred  to  the  Gulf  States,  where 
the  barometer  continued  relatively  high  until  the  18th. 

III. — This  advanced  ftom  the  northwestward  over  Lake  Superior  on  the  19th,  the  iso- 
bar of  30.10  inclosing  the  Upper  Lake  region  at  the  midnight  report  of  that  date.  On 
the  20th  this  area  was  centiul  over  Lake  Erie,  and  on  the  morning  of  the  2l8t  over  ib£ 
Middle  Atlantic  States,  inclosed  by  an  isobar  of  30.20,  which  extended  from  Cape  Hat- 
teras  to  Toronto,  Canada.  The  pressure  increased  at  stations  on  the  Atlantic  coast  on  the 
21st,  with  cool,  fiur  weather  in  New  England  and  the  Middle  States,  and  without  any 
marked  change  in  the  position  of  this  area,  which  continued  over  the  Middle  States  untO 
the  22d,  when  it  passed  slowl  v  to  the  southeast  over  the  Atlantic,  the  barometer  remain- 
ing high  in  the  South  Atlantic  and  Gulf  States  untU  the  28th. 

IV. — ^Appeared  north  of  the  Lake  region  on  the  29th,  and  extended  over  the  Middle 
States  and  Saint  Lawrence  Valley,  attended  by  cool  northerly  winds  in  these  districts 
on  the  29th  and  30th.  This  area  disappeared  rapidly  in  advance  of  low  area  IX,  which 
was  moving  eastward  ftom  the  Upper  Missouri  Valley  on  the  morning  of  the  30Ul 

Areas  of  high  barometer  appealed  on  the  Pacific  coast  on  the  following  dates,  but  i 
no  case  could  they  be  traced  to  the  east  of  the  Rocky  Mountains.  On  the  11th  and  12th 
the  pressure  increased  to  30.12  at  Roseburgh  and  30.14  at  Portland,  and  continued  high 
untU  the  18th,  reaching  the  maximum,  30.22,  on  the  17th.  During  this  period  of  high 
pressure  on  the  North  Pacific  coast  the  iMoometer  was  below  the  mean  for  the  montii  at 
the  central  and  southern  California  stations,  and  over  the  Middle  and  Southern  Plateau 
regions.  On  the  20th,  a  second  area  of  high  pressure  advanced  from  the  Pacific  over 
Oregon  and  Washington  Territory,  accomi>anied  by  cool  north  to  west  winds  and  lair 
weather,  which  continued  until  the  close  of  the  month,  the  pressure  in  California  re- 
maining generally  below  the  mean. 

Areas  of  low  haromeler, — Nine  areas  of  low  pressure  appeared  within  the  limits  of  the 
Signal  Service  stations  sufficiently  well  defined  to  render  it  possible  to  trace  the  move- 
ments of  each  during  at  least  three  consecutive  tri-daily  reports.  On  Chart  I  will  be 
found  the  tracks  of  the  center  of  these  depressions,  seven  of  which  reached  the  Atlantic 
coast,  passing  to  the  east  of  the  Saint  Lawrence  Valley,  north  of  the  mean  track  of  the 
low  areas  of  June.  Two  extended  areas  of  low  pressure  developed  in  the  Rocky  Mount- 
ain regions,  where  they  remained  almost  stationary  for  several  days.  The  centers  of 
these  depressions  have  been  approximately  located,  with  a  view  of  illustrating  the  con- 
tinuance of  low  areas  in  the  Rocky  Mountain  regions  during  summer  months. 

The  following  table  gives  the  latitude  and  longitude  in  which  each  area  was  first  and 
last  observed,  and  the  average  hourly  velocity: 


Areas  of  low  barometer. 

Ffnt  observed. 

lAit  observed. 

Aversffe 
velocity 

Lat.N. 

Long.  W. 

LatN. 

Long.  W. 

in  miles 
per  hour. 

Xo.  I 

o   / 

45  90 
4200 
42  00 
87  80 
4790 
47  00 
4690 
4800 
4000 

O       f 

103  00 
102  90 
11200 
10800 

9300 
10400 
10900 

8600 
11000 

0 

o   / 

47  80 
42  00 
9700 
0090 
4700 
47  90 
4000 
4800 
4400 

O    f 

0000 
6000 

10700 
6900 
7780 
7700 

10200 
6900 
8200 

23.6 

No.  II 

210 

No.  in..... 

No.  IV 

90.5 

No.  V 

28.1 

No.  VI 

26.0 

No.  vn 

No.  vin 

81.0 

No.  IX« 

24.4 

The  noticeable  feature  of  Chart  I  is  the  absence  of  storm  tracks  fit>m  the  Southern 
States  and' Atlantic  coast  districts.  Xo  depression  appeared  south  of  the  fortieth  parallel 
of  latitude,  except  on  the  middle  Rocky  Mountain  Slope. 
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The  following  table  gives  the  nnmber  of  areas  of  low  pressures  dnring  the  month  of 
June,  since  1873 : 

June,  1873 --  10 

June,  1874 ^ 9 

June,  1875 7 

June,  1876 6 

June,  1877 11 

June,  1878 10 

June,  1879 9 

June,  1880 _ _ 13 

June,  1881 6 

June,  1882 9 

I. — This  depression  developed  in  Dakota  on  the  29th  of  the  preceding  month,  and 
passed  slowly  to  the  eastward  over  Minnesota  and  Michigan  with  increasing  eneigy, 
causing  dangerous  winds  on  lakes  Erie  and  Huron^  cautionary  signals  having  been  dis^ 
played  in  advance.  On  the  morning  of  the  1st  this  depression  was  central  in  the  8aint 
Lawrence  Valley,  northwest  of  Montreal,  where  the  barometer  had  &llen  to  29.36. 
Heavy  rains  occurred  in  the  districts  on  the  Atlantic  coast  on  the  1st,  and  dangerous 
southwest  to  northwest  winds  prevailed  on  the  Atlantic  coast  from  Eastport  to  Jackson- 
ville. This  storm  apparently  lost  much  of  its  enei*gy  after  reaching  the  Atlantic,  and 
when  last  observed,  north  of  Nova  Scotia,  the  pressure  at  the  center  had  increased  and 
the  isobars  were  less  crowded  than  they  had  been  when  the  center  of  this  disturbance  was 
passing  over  the  Lake  regions.  The  following  maximum  wind  velocities  were  reported 
daring  this  storm:  Hatteras.  52,  SW.;  Delaware  Breakwater,  40,  SW.;  Cape  May,  40, 
S.;  Sandusky,  46,  SW.;  Smithville,  30,  SW.;  Cedar  Keys,  31,  S.  A  heavy  southeast 
gale,  accompanied  by  heavy  rains,  occurred  near  Cape  Cod  on  the  1st,  the  wind  reach- 
ing its  maximum  velocity  about  11  a.  m.,  when  the  tide  was  unusually  high.  Captain 
Gregson,  of  the  steamship  Circassian,  reports.  May  30,  at  8.30  a.  m.,  in  latitude  N.  47^ 
35^,  longitude  W.  57®  05',  barometer  29.53.  The  wind,  which  was  easterly,  force  4, 
with  passing  rain  and  fog,  suddenly  shifted  to  NW.,  SE.  and  back  to  SE.,  and  then  to 
SW. ,  making  this  revolution  several  times,  and  the  weather  suddenly  cleared  up.  About 
a  mile  from  the  ship  the  water  appeared  to  curl  up  as  if  fix>m  the  force  of  the  wind,  but 
at  the  ship  the  wind  was  nearly  calm,  or  offeree  1.  The  vnnd  eventually  settled  down 
and  blew  from  the  ENE.,  force  7  to  8,  and  decreased  in  force  toward  noon. 

The  following  reports,  furnished  through  the  co-operation  of  the  New  York  Herald 
Weather  Service,  probably  indicate  the  presence  of  this  storm  during  its  movement  eastn 
wiurd  over  the  ocean:  steamship  Lepanto,  2d,  in  N.  42^  32',  W.  56°  67',  barometer  29.63, 
WSW.,  force  6,  drizzling  rain;  steamship  P.  Calland,  5th,  in  N.  41°  27',  W.  48°  30^  bar- 
ometer 29.87,  SSW.,  force  5,  cloudy;  steamship  Adriatic,  4th,  in  N.  45°  05',  W.  39<^  45', 
strong  head  wind  and  sea;  6th,  in  N.  41°  52',  W.  52°  54',  strong  SSW.  wind  and  head 
sea. 

II. — ^This  depression  was  central  in  western  Nebraska  on  the  afternoon  of  the  1st,  in- 
closed by  an  isobarometric  line  of  29L70  extending  over  the  eastern  slope  of  the  Rocky 
Mountains,  north  of  the  Arkansas  Valley,  with  rain  at  all  stations  in  the  upper  Missouri 
Valley.  On  the  morning  of  the  2d  the  center  of  disturbance  had  moved  eastward  ta 
Omaha,  and  the  depression  extended  southward  to  northern  Texas,  while  the  rain-area 
had  moved  eastwai^  to  Michigan  and  the  Lower  Ohio  Valley.  This  storm  continued  its 
easterly  course  during  the  2d  and  until  the  morning  report  of  the  3d,  passing  over  Iowa 
and  Illinois  with  increasing  energy,  and  accompanied  by  very  heavy  rains  near  the  center 
of  disturbance.  A  secondary  depression  formed  over  northern  Texas  on  the  2d  but  ^- 
appeared  as  the  original  depression  passed  to  the  eastward.  On  the  morning  of  the  3d, 
the  course  changed  to  the  northeast,  the  center  was  near  Chicago,  and  the  disturbance^ 
passed  over  southern  Michigan  and  the  Lower  Lake  region,  causing  severe  g^es,  barome- 
ter at  the  center  idling  below  29.50,  and  the  storm  becoming  more  clearly  define  as  a 
cyclonic  disturbance.  Heavy  rain  occurred  in  the  Lake  r^on  on  the  3d,  accompanied 
by  dangerous  winds  on  lakes  Michigan,  Huron,  and  Erie.  This  storm  passed  to  the 
north  of  the  Lower  Lake  region,  with  decreasing  force  and  increasing  pressure  at  the 
center.  At  the  midnight  report  of  the  4th  the  barometer  was  low  at  all  stations  in  the 
northeastern  part  of  the  United  States  and  in  the  Saint  Lawrence  Valley,  and  the  iso- 
barometric lines  indicated  that  this  depression  had  moved  eastward  over  northern  New 
England.  On  the  morning  of  the  6th,  the  center  was  near  Eastport,  the  lowest  isobar, 
29. 60,  enclosing  the  center  of  disturbcmce  and  extending  trom  Montreal  to  Hali&x.  The 
pressure  continued  low  in  the  northeast  during  the  5th,  and  the  winds  in  New  England, 
and  at  stations  northeastward,  i&ifled  to  westerly,  indicating  the  continued  northeiHterly 
movement  of  the  depression.  The  following  maximum  velocities  of  wind  occurred  dur- 
ing this  storm:  Hatteras,  40  SW. ;  Delaware  Breakwater,  43  S. ;  Milwaukee,  42  N. ;  Grand. 
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Haven,  40  W.;  Sandusky,  37  W.;  Toledo,  36  W.;  Detroit,  32  SW.  DestroctiTe  local 
storms  were  reported  in  Yiminia  and  North  Carolina  on  the  4th,  which  were  in  some 
cases  accompanied  by  hail,  llie  following  Teasel  reports,  fnmi^ed  through  the  co-open^ 
tion  of  the  New  York  Herald  Weather  Sirice,  probably  indicate  the  presence  of  this 
storm  during  its  eastward  moye^lent  over  the  ocean:  6th,  steamship  QaUia,  N.  4XP  37^, 
W.  70^  64^,  barometer  29.79,  SW.,  force  6,  lightning:  6th,  steamship  City  of  MontreaL 
in  N.  41^  37',  W.  63°  67^  strong  head  winds. 

III. — ^The  area  of  high  barometer,  which  followed  low  area  11,  extended  slowly  over 
the  districts  east  of  the  Mississippi,  where  the  pressure  continued  relatively  high  until 
the  21st,  while,  at  the  Bocky  Mountain  stations,  the  barometer  continued  below  the 
mean.  The  low  area  traced  as  III  was  a  large  beffometric  depression,  generally  indoeed 
by  an  isobar  of  29.70,  and  including  within  its  limits  Colorado,  New  Mexico,  and  Utah. 
The  position  of  the  center  of  this  depression  has  been  located  approximatdy  at  each  re- 
port from  the  date  of  its  appearance  on  the  12th.  The  barometer  continued  low  in  this 
region,  from  the  12th  to  the  13th,  but  the  general  distribution  of  pressure  and  direction 
of  wind  at  the  Bocky  Mountain  stations  did  not  warrant  the  continuation  of  the  track  of 
this  depression  as  a  part  of  that  traced  as  lY.  A  severe  tornado  occurred  in  Saint  Clair 
County,  Mich. ,  on  the  8th,  when  the  pressure  was  lowest  near  Salt  Lake  City,  but  aa 
examination  of  the  weather  chart  of  that  date  indicated  the  presence  of  a  slight  depres- 
sion in  the  upper  Mississippi  Valley,  with  northerly  winds  over  Lake  Superior  and  south- 
erly winds  in  eastern  Iowa  and  southern  Illinois.  Very  heavy  winds  occurred  in  Iowa 
on  the  lOih,  when  the  barometer  was  lowest  in  Colorado. 

IV. — ^This  depression  was  central  in  eastern  Colorado  on  the  morning  of  the  13th,  the 
barometer  at  Denver  reading  29.62,  and  that  at  Cheyenne,  29. 63,  with  northerly  winds 
and  light  rain.  This  depression  extended  in  a  north  and  south  direction,  from  Texas  ts 
northern  Dakota,  the  winds  being  from  east  to  south  in  the  MisBissippi  and  Missouri  V^- 
leys,  accompanied  by  light  rains.  This  area  moved  northward  into  w^tem  Nebraska 
during  the  day,  inclosed  by  an  elliptical  isobar,  the  longer  axis  of  which  inclined  sli^tly 
to  the  east,  and  extended  from  Santa  F6  to  Bismarck.  The  course  changed  to  the  east- 
ward during  the  night  of  the  13th,  and  the  center  passed  over  southern  Minnesota,  cen- 
tral Wisconsin,  and  the  southern  part  of  Lake  Superior  on  the  14th,  the  storm  increas- 
ing in  force  and  becoming  more  contracted  as  it  approached  the  Lake  r^on.  The  rain- 
area  of  this  depression  extended  over  the  States  north  of  the  Ohio  Valley,  but  the  amount 
of  precipitation  was  slight.  After  passing  to  the  east  of  the  Lake  region  over  the  Saint 
Lawrence  Valley,  the  pressure  diminish^  at  the  center,  and  the  disturbonce  became 
more  extended;  rain  fell  in  New  England  and  the  Middle  Atlantic  States  as  the  cen- 
ter of  this  disturbance  passed  to  the  eastward  and  northward  of  these  districts.  At  the 
7  a.  m.  report  of  the  16th,  when  the  center  of  disturbance  was  near  Farther  Pmnt,  the 
barometer  at  that  station  read  29.41 ;  the  following  maximum  velocities  of  wind  were  re- 
X>orted  at  stations  on  the  lakes:  Milwaukee,  36;  Grand  Haven,  38;  Port  Huron,  36;  San- 
dusky, 25. 

V. — ^This  depression  developed  rapidly  during  the  16th,  and  was  probably  central  near 
the  western  part  of  Lake  Superior  on  the  morning  of  that  date.  At  the  p.  m.  report  of 
the  16th,  it  was  central  in  Wisconsin  as  a  slight  disturbance,  causing  light  rains  in  the- 
Upper  Lake  region  and  thence  southward  to  the  Ohio  Valley.  This  depression  moved 
southeasterly  until  the  center  reached  Lake  Huron  on  the  morning  of  the  17th,  when  the 
a.  m.  weather  chart  exhibited  a  trough  of  low  pressure,  extending  from  the  Upper  Saint 
Lawrence  to  the  Upper  Missouri  Valley.  This  area  became  less  defined  during  the  17th, 
and  finally  disapp^ed  to  the  northeast  of  Lake  Huron,  the  course  changing  after  the 
morning  report  of  that  date.  Light  rains  occurred  in  all  districts  east  of  the  Mississippi 
on  the  17th,  when  this  depression  was  moving  to  the  northeast  of  the  lakes.  ' 

VI. — This  depression  was  first  observed  as  central  in  Dakota,  at  the  midnight  report 
of  the  16th.  It  became  more  clearly  defined^  during  the  17th,  as  the  center  moved  in  a 
southeasterly  direction,  inclosed  by  an  isobar  of  29.50,  at  the  p.  m.  rei)ort  of  the  17th. 
At  midnight  of  the  17th  the  center  of  this  storm  had  reached  northern  Iowa,  the  barome- 
ter at  Des  Moines  reading  29.34,  wind  W.;  Omaha,  29.44,  wind  NW.  J  S^nt  Paul,  29.42, 
wind  £. ;  Huron,  Dak.,  29.46,  wind  NW. ;  at  this  report  the  depression  was  elliptical  in 
form,  the  longer  axis  being  in  a  north  and  south  direction,  inclining  slightly  to  the  west- 
ward. On  the  18th  the  center  passed  to  the  northeast  near  Saint  Paul,  where  the  ba- 
rometer fell  to  29.24  at  the  7  a.  m.  report,  and  at  the  same  report  the  observer  at  Duluth 
reported  barometer  29.41,  violent  N£.  gale  and  heavy  rain.  This  storm  passed  directly 
eastward  over  Lake  Michigan,  causing  severe  gales  and  heavy  rains;  after  pftsmng  to  tlM 
eastwaid  of  the  Lake  region,  the  pressure  increased  at  the  center,  and  the  storm  lost 
much  of  its  energy  before  passing  beyond  the  limits  of  observation.  The  succeeding  re- 
ports indicate  that  it  disappeared  as  a  slight  distttrbance  northeast  of  Nova  Scotia  <m  the 
20th.    Under  the  heading  of  local  storms  will  be  found  a  descrijytion  of  the  tornadoes 
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which  occnrred  while  this  depression  was  passing  over  the  northern  part  of  the  United 
States. 

YII. — ^This  depression  was  first  observed  in  the  Upper  Missouri  Valley  on  the  morning 
of  the  19th.  The  pressure  continued  below  the  normal  in  this  region  during  the  19th 
and  20th,  when  the  center  of  low  pressure  moved  southward  to  ODlorado,  leaving  a 
slight  secondary  depression  in  Dakota,  on  the  afternoon  of  the  20th.  This  depression 
continued  in  ColQrado  until  the  midnight  report  of  the  21st,  when  it  disappeured  before 
reaching  the  Missouri  Valley. 

VIII. — ^Was  central  north  of  Lake  Superior  on  the  24th,  and  passed  eastward  over  the 
Lower  Saint  Lawrence  Valley,  causing  only  a  slight  disturbance  in  northern  districts  of 
the  United  States.  It  was  at  no  time  within  the  limits  of  the  Signal  Service  stations, 
and  the  position  of  the  center  is  only  approximately  located  at  the  tri-daily  telegraphic 
reports. 

The  following  report,  fhnushed  by  Captain  Moody,  of  the  steamship  State  of  Georgia, 
probably  indicates  the  presence  of  this  storm:  2Gth,  in  N.  41^  01^,  W.  66''  27^,  barometer 
29.76,  wind  SW.,  force  7,  heavy  rain. 

IX. — ^An  extended  area  of  low  pressure  was  central  in  the  southern  Plateau  Hegion, 
on  the  morning  of  the  27th;  this  depression  moved  slowly  to  the  eastward  over  Utah 
and  Colorado,  during  the  27th  and  28th,  when  its  course  changed  to  the  north.  On  the 
morning  of  the  29th  it  was  central  near  Deadwood,  Dak.,  where  the  barometer  was 
slightly  bdow  29.70;  on  this  and  the  following  day  this  disturbance  moved  directly  east- 
ward over  the  Lake  region,  with  increasing  energy,  and  at  the  close  of  the  month  it  was 
centaral  near  Saugeen,  where  the  barometer  read  29.57.  Cautionary  signals  were  ordered 
at  stations  on  Jj&es  Michigan,  Huron,  and  Erie,  in  advance  of  this  storm;  these  signals 
were  justified  by  dangerous  winds  on  Lakes  Erie  and  Huron,  but  they  were  not  justified 
at  stations  on  the  southern  and  western  shores  of  Lake  Michigan. 

INTERNATIONAL  MBTEOBOLOGT. 

International  Charts  IV  and  V  accompany  the  present  number  of  this  Review.  Chart 
rV  is  published  for  April,  1880,  and  continues  the  series  of  that  cliart  begun  in  January, 
1877.  Chart  V  is  prepared  for  July,  1880,  and  continues  the  series  of  that  chart  from 
November,  1877.  In  the  description  of  these  charts  much  valuable  information  has  b^n 
obtained  from  the  Monatliche  Uebersicht  der  Witterung,  published  by  Prof.  Dr.  G.  Neu- 
mayer,  director  of  the  Grerman  Marine  Observatory,  and  irom  the  Bulletin  Mensuel,  pub- 
lished by  Mr.  Marc  Dechevrens,  of  Zi-Ka-Wei,  China. 

Chart  IV  exhibits  the  mean  pressure,  mean  temperature,  and  prevailing  direction  of 
the  wind  over  the  northern  hemisphere  for  the  month  of  April,  1880,  as  determined  irom 
one  observation  taken  each  day  at  7.35  a.  m.,  or  0.43  p.  m.,  Greenwich  mean  time. 

The  area  of  lowest  mean  pressure  occupies  southeastern  Greenland,  the  mean  pressure 
at  Godthaab  being  29.54  (750.3  m.  m.),  prevailing  wind  south,  force  4.  The  barometric 
gradients  increase  slowly  toward  the  east  and  southeast,  but  in  the  south  the  increase  is 
more  rapid.  A  second  area  of  mean  low  barometer  extends  over  British  India,  where 
the  lowest  mean  pressure  for  the  month  was  29.63  (752.6  m.  m.).  An  area  of  relatively 
mean  low  pressure,  29.90  (759.4  in.  m.),  extends  over  the  United  States  from  the  Lake 
region  southward  and  westward  to  the  Rocky  Mountains.  The  isobar  of  29.90  (759.4 
m.  m.)  also  covers  the  European  continent  from  northern  Russia  southward  to  the  Black 
Sea  and  the  Mediterranean,  and  westward  to  the  North  Sea  and  Bay  of  Biscay.  Three 
areas  of  barometric  maxima  appear  on  the  chart. 

The  first  area  of  mean  high  barometer,  30.20  (767.7),  is  that  of  the  Atlantic,  which  ex- 
tends over  the  ocean,  between  the  parallelsof  20°  and  40°  N. ,  and  between  the  meridians  of 
20°  and  50°  W.  In  Asia,  the  isobar  of  30.10  (764.5)  appears  in  southern  Siberia,  and  en- 
closes the  provinces  of  Tomsk  and  the  southern  part  of  Yeneaeisk.  An  area  of  high  press- 
ure, 30.10  (764.5),  also  covers  the  eastern  part  of  China,  while  a  second  area  of  30.10 
extends  from  the  western  coast  of  Japan  nortwestward  over  Corea  toward  Irkutsk.  In 
North  America,  the  high  area  of  the  Pacific  appears  over  California,  where  the  mean 
pressure  ranges  ttom  30.04  (763.0)  to  30.10  (764.5),  and  the  isobar  of  30.00  (762.0)  covers 
the  territory  ttom  Manitoba  northward  to  Hudson's  Bay.  Compared  with  the  preced- 
ing month,  the  pressure  has  remained  nearly  stationary  over  Greenland,  the  mean  ba- 
rometer being  0.01  inch  below  the  mean  for  March.  The  pressure  has  increased  over 
Russia;  the  area  of  low  barometer  29.60  (751.8),  which  was  central  over  that  country 
during  March,  is  this  month  replaced  by  the  isobars  of  29.90  (759.4),  and  30.00  (762.0). 
In  central  Europe,  the  pressure  has  decreased,  the  isobars  of  30.20  (767.1),  and  30.10 
(764.5)  of  March  being  now  replaced  by  the  isobar  of  29.90  (759.4).  In  eastern  Asia, 
the  pressure  has  averaged  about  0.10  inch  below  the  mean  for  March,  while  the  area  of 
30.20  (767.1)  has  moved  into  Siberia.  In  the  United  States,  the  pressure  has  generally 
decr3afle<l  throughout  the  country,  except  in  Florida  and  in  parts  of  Alabama  and  Geor- 
gia.   On  the  North  Pacific  Coast,  the  pressure  was  about  0.07  inch  below  the  mean  of 
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the  preceding  numih.  Compared  with  tbe  ooncsponding  month  of  previons  yean,  the 
pTessure  was  below  the  normal  in  Iowa,  Minnesota,  and  the  Lake  region,  while  it  ms 
correspondingly  above  the  normal  in  the  Middle  and  Booth  Atlantic  States  and  in  Geor- 
gia  and  Alabama.  On  the  North  Pacific  Coast,  a  deficiency  oocoiied,  ranging  from  0.02 
to  0.09  inch,  while  in  Califomia  the  presBOie  was  from  0.02  inch  to  0.11  inch  aboTe  the 
normaL    In  Canada,  the  preasnre  was  generally  below  the  normal. 

The  following  table  exhibits  the  mean  presBoie  and  the  mean  temperatore  for  the 
month  of  April,  1880,  in  the  several  conntnes  of  Europe  and  Asia,  compared  with  the 
means  as  determined  from  obeenratioins  taken  during  April,  1877, 1878,  and  1879 : 


€knmtrie& 


Algeria.^ 
Aootria... 


British  Twieflw 

I>eninark  ..................^ 

Fnuice  ~^.....  .—..»........> 

Germany ... 
India^ 


•  •    *♦»•<■•■«•»! 


•••••••••••••«•< 


Italy  ^.^. 
Norway^ 
PoHugaL 


Rumia, 
Spain  .^^ 
Sweden^ 
Turkey  » 


«••*•«••• ••«■««•< 


!■■■■■■»■■■  ■••>— 


Mean  baiometer. 

Mean  temperatme. 

1 

1 

f 

4 

i 

1 

< 

1 

20.97 

29.08 

-fa  01 

66.6 

€7.9 

+  6.7 

S9.76 

20.88 

4a  10 

66.3 

61.6 

+  6.S 

20.78 

28. 8S 

4o.OT 

40.2 

50.5 

+  1.3 
4-4.0 

29. 84 

29.80 

--O.0B 

44.8 

48.8 

20.  T7 

29.89 

--a  12 

67.1 

56.5 

-a« 

29.81 

29.91 

. 

hO.10 

60.2 

54.2 

-4.0 

20.76 

28.71 

-0.Q6 

89.1 

00.2 

-LI 

29.81 

29.90 

4«.oo 

61.6 

62.9 

-LS 

29.91 

29.85 

-0.06 

44.5 

45.9 

--1.4 

29.90 

29.96 

-0.01 

60.2 

59.7 

-a* 

29.89 

29.98 

•fO.GO 

47.1 

46.8 

-0.8 

29.89 

29.99 

+0.06 

62.0 

50.5 

-2.6 

29.90 

29.80 

—0.01 

88.9 

41.2 

+  2.« 

29.87 

29.98 

4«.09 

68.8 

50.8 

-1S.0 

In  North  America,  the  temperatore  was  above  the  normal,  ftom  Texas  and  the  Hi»- 
sissippi  Biyer,  eastwaxd  to  the  Atlantic,  except  in  the  Canadian  maritime  provinoeB, 
where  it  was  slightly  below  the  normaL  Over  the  entire  oonntry  west  of  the  100th  me- 
ridian it  was  below  the  n<ftrmal,  except  in  Kansas  and  Colorado.  The  greatest  exoesB 
of  temperatore  oocorred  in  the  Middle  Atlantic  States,  and  the  greatest  deficiency  pi«- 
vaQed  in  the  Missoori  Valley.  On  the  Pacific  coast,  the  greatest  deficiency  occnired  in 
the  central  region.  In  central  Eorope,  the  temperatore  was  evexywhere  above  the  D0^ 
mal,  except  in  France,  where  it  was  slightly  below,  the  greatest  excess  appealing  in 
Aostria  and  Germany.    In  Rossia  the  tempeiatore  was  below  the  normaL 

The  accompanying  table  shows  the  deviations  in  temperatore  and  pressore  at  isolated 
stations  for  the  month  of  April,  1880,  as  compared  with  the  means  of  three  years : 

OomparaUve  ihermometric  a$id  twrimttric  wuanSj  with  corresponding  dqxxrtnresi 


Station. 


YoA  Factory........ 

Godthaab 

Stykkisholm......... 

Tromso .............. 

Tbonhavn, 

Arobangel 

Ekaterinburg. 
Bamaol... 

NikolaieTsk  on  the  Amoor.... 
Zi-Ka-W€i.. 


!>■  ■■<■»«■  paaxxi  ■■>*■■■■«  —  »■»■>•*«  •«•••••••  ■••  •••••  •■>■■■— ■•♦I 


•■*>■«■•• 


♦—>•»—»—<•—•»»•» 


'>•>••>■••»! 


Mauritius  ~. 
Funchal 


Mean  barometer. 


!•—»■•  ■  9mmm  ■»■■■>—>»»»——♦——>  X  W9  •«»••••••••••«••• 


80.10 
20.91 
29.87 
29.88 
29.91 
29. 9i 
29. 9i 
80.07 
29.96 

80.06 
80.01 
29.92 
29.99 
..I  29.99 
..I  80.14 


I 


80.06 
29.54 
29.02 
29.67 
29.76 
29.84 
29.98 
80.17 
80.07 


80.10 
80.07 
29.91 
80.02 
80.04 
80.15 


—0.02 
—0.87 
—0.25 
—0.19 
—0.15 
—0.10 
-f0.04 

4o.io 

+0.09 


to.  04 
0.06 
-O.01 
+0.08 
+0.06 
+0.01 


Mean  tempeiatore. 


^ 

^ 
H 


16.6 
28.9 
81.1 
88.4 
42.8 
88.1 
4L8 
89.1 
80.9 
2a7 
55.0 
56.4 
71.4 
78.9 
81.2 
66.5 


1.8 
27.1 
42.6 
33.1 
46.2 
88.9 
86.9 
81.1 
82.2 
83.0 
52.5 
56.8 
67.5 
79.8 
81.1 
68.9 


& 


-US 

-L« 
+U.f 
-0.8 
+  M 

-as 

-19 
-&0 

+  u 

4-13 
-2.5 

+  a4 
-a9 

+  0.4 

-ai 
-Le 
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Qfmparative  thenMmeirieand  haromdrie  meana,  vntk  eorretpondmg departures. — Gontiniied. 


Station. 


Ponta  Delgado... 

Bridgetown .. 

Navaaoa... 

Hobart  Town 

Astrakhan ...—....». 

A  LEAXo  ••••••••••*••«>••«•••«••••«••••••••••»•■••• 

^.JSaBf  aU#UBNf  ••■•■•••••••■■•«••*■••«••««•••««< 

Fortrde-Franoe ..... 

Sandwiok  Manse 
Malta.. 
Gibraltar . 
Taabkend.......... 


«**••«••«••«••*•••■••••«•■ 


■»*m •••■••*■ ■ ••»••■< • •■■••■•■  •••••••• • •■«  »«•« •••■ • 


!•••«•••««•••«•«  •«» 


Cape  Town .. 

ilLUJn(aMMMM.MMI 

Oaglisri.......... 

Free  Town 
Madrid 
Nukuss ........ 

Nasaau 

Havana 


^mt  •■••«•••••■ 


I— — »  ■■  ■■  ■■•  ■  •<—»•—•  •  •«•«  ••  •  •»••••«•  ••■«•»••  >••»•••  •  «. 


<■■■■■—  •«•••«••■•••  •••«••••••  •••••••••••••••■•I 


'•«*•••■•*••«•••*••• 


'••••••  •  •••  •••■■»< 


«•*«•••••••«•• 


Mexico 
liahore  ..«....«. 
X  OKei...«nMM» 

San  Juan  de  Puerto  Bioo.............. ..... 

San  Jo«6  de  Costa  Bioo. 


!«•••  •••  ••••••• 


•••  •niiai » 


♦<•>■■•  ••••••••■«  ■—■■»»••  <■■«•<■»  ••••••••  ••••••  •«••••«  •  «•« 


'  *•—«•——•—•—  •«••••••••  •  •«•« «••  •■■•••••■•I 


Mean  barometer. 


30.03 

30.02 

20.96* 

30.15 

29.94 

29.96 

20.86 

29.88 

30.03 

20.84 

30.00 

29.88* 

29.87 

80.00 

30.04 

80.06 

29.99 

29.81 

29.92 

29.89* 

29.92 

30.03 

29.96* 

29.97* 

29.86^ 

80.07 

80.00 


•c 

fii 


30.24 
30.02 
30.16 
30.12 
30.01 
80.09 
29.03 
29.97 
20.96 
30.22 
30.02 
29.78 
29.91 
30.00 
30.04 
30.06 
30.26 
29.87 
29.89 
29.92 
30.08 
30.16 
30.15 
30.12 
29.63 
80.06 
30.12 


>■••«•••••  ••••••■•••I 


^. 


40.21 
Normal 
+0.20 
-0.03 
-f0.07 
-H>.14 
40.07 
40.09 
-0.07 
».38 
1.02 
-0.10 
40.04 
Normal 
Normal 
-0.01 
40.27 
40. 06 
—0.08 
--0.03 
--0.11 
40.12 
--0.19 
--0.15 
—0.23 
40.01 
40.12 


!«•••«••■• 


Mean  temperature. 


1^ 


64.1 

83.4 

80.2* 

58.0 

62.9 

69.3 

68.1 

65.1 

72.3 

80.4 

50.9 

44.2 

65.6 

66.1 

66.1 

72.8 

60.6 

68.9 

87.6 

60.4 

68.1 

76.8 

76.9* 

64.4* 

89.6* 

68.1 

77.3 

09.8 


Pi 


62.2 

80.2 

77.8 

59.4 

67.1 

48.2 

66.7 

89.7 

71.2 

77.2 

69.5 

46.8- 

62.2 

65.4 

62.4 

70.3 

63.8 

62.8 

87.4 

56.3 

W.O 

77.5 

75.2 

53.8 

96.8 

02.0 

77.2 

66.6 


I 


—  1.9 

—  3.2 

—  2.9 
41.4 

—  6.8 
— ILl 

—  1.4 

—  5.4 

—  1.1 

—  8.2 

—  0.4 
42.6 
—13.4 

—  07 

—  3.7 

—  2.5 
42.7 

—  1.1 

—  0.1 

—  4.1 
—10.2 
4  1.7 

—  0.7 

—  06 
4«.8 

—  1.1 

—  0.1 

—  2.7 


*  April  mean  for  two  years  only. 

The  follGwing  table  shows  some  of  the  extreme  monthly  mean  tempeiatares,  leported 
fVom  isolated  stations : 


Lowest. 


— »■<■  ••••*  •••••••  ■  •••••• 


York  Factory. 

NikolaieTsk  on  the  Amoor  ........................ 

Fort  Garry.. 
Godthaab.... 


•••«*•••••«••■«•••••»•« 


Deflt'oes. 

4  1.3 
21.6 
23.0 
23.8 
27.1 

Highest. 


J^  avdi^#  iV  Ja  ■•••«•••••••*•■«••«•••««••**  ••«••••«) 

J^mM^^kXAiWm  ••• — >■■■■■  •<■#•■—■———  ••«  •••••■«  ••«•  •  •••  «  »»■»—— ••«  •«••*• 

Bridgpetown............................. 

Mauritius ........................ .... 


D^rees. 


87.4 
83.1 
81.1 
80.2 
79.8 
70.8 


In  British  India,  the  temi)eratnre  was  slightly  above  the  mean,  the  highest  monthly 
mean  reported  being  100^8  (4-38^.3  cent)  at  Deesa,  and  the  lowest,  75^9  (+24^.3  cent.) 
at  Sibsagar. 

The  prevailing  direction  of  the  wind  over  North  America  was,  north  of  the  40th  pai^ 
allel,  northwesterly,  except  in  the  Lake  r^on  and  on  the  New  England  coast,  where  it 
was  southwest  and  south  or  southwest  respectively.  South  of  the  40th  parallel  the  pro- 
vailing  direction  was  generally  southerly  and  southwesterly;  on  the  Pacific  Coast  it  was 
southeasterly,  except  at  San  Diego  and  Los  Angeles,  where  the  prevailing  direction  was 
northerly.  In  Canada  the  winds  were  northerly  to  westerly.  In  Europe,  the  prevail- 
ing directions  were  as  follows :  In  Germany,  northerly  to  northeasterly;  in  France, 
northeasterly  to  northwesterly;  in  Austria,  southerly  to  southeasterly;  in  Denmark, 
Sweden,  and  Norway,  generally  southwesterly.  In  Algeria,  the  winds  were  northwest- 
erly; in  Hindostan,  northwesterly,  and  in  China  and  Japan  they  were  generally  north- 
easterly. Over  the  North  Atlantic,  south  of  35^  N.,  and  between  20^  and  70^  W.,  the 
winds  were  northeasterly;  north  of  35^  N.,  and  between  20^^  and  60°  W.,  they  were  gen- 
erally southwesterly,  and  north  of  30°  N.,  and  between  10°  and  20°  W.,  they  were  n(»th- 
easterly. 
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The  following  brief  notes,  descriptive  of  the  meteorological  conditiozis  oyer  Europe 
during  the  month,  are  gathered  irom  the  Monatliche  Uebeisicht  der  Wittemng :  Dnring 
the  first  week,  the  areaof  high  barometer,  which  was  central  over  Lapland,  mored  slowly 
eastward  with  increasing  pressnre,  and  formed  steep  gradients  in  connection  with  an  area 
of  low  barometer  then  central  over  the  British  Isles  and  North  Qesk.  On  the  morning  of 
the  3d.  the  barometer  oyer  the  Hebrides  was  29.13  (739.9):  at  Hemoeand,  it  was  30.34 
(770.6),  and  at  Archangel  30.80  (782.3);  southward,  the  barometer  at  Helgoland,  was 
29.41  (748.1);  at  Cherbourg,  29.65  (753.2),  and  at  Biarritz  30.02  (762.5).  Stormy  east- 
erly winds  prevailed  on  the  Norwegian  and  Swedish  coasts,  and  strong  westerly  winds 
on  the  western  coast  of  France.  Hie  noteworthy  fixtures  of  the  month  were,  first,  the 
unusually  large  number  of  barometric  minima  which  prevailed  over  northwestern  En- 
rope,  but  these  were  in  general  of  short  duration,  and  developed  only  slight  eneiKj; 
they  were  accompanied  in  most  cases  by  thunder  and  hail  storms;  second,  the  extreme 
high  temperature  recorded  between  the  15th  and  24th  of  the  month,  in  some  cases  be- 
ing as  high  as  recorded  during  the  summer  months.  The  following  maximum  tempera- 
tures weie  reported  in  Germany:  At  Aschafienbuig,  62*^.2  (27^9  cent.);  Berlin,  81^3 
(27^4  cent.);  Magdeburg,  79^3  (26^.3  cent.).  From  the  27th  to  the  end  of  the  month, 
the  temperature  fell  rapidly,  and  severe  frosts,  injuring  vegetation,  occurred  throughont 
the  northern  part  of  central  Europe.  On  the  29th  and  30th,  the  minimum  temperatures 
of  the  month  occurred,  22^.1  ( — 5^5  cent.),  being  reported  ftota  OberweiaenUial  (alti- 
tude of  station,  927  meters,  or  3,041  feet),  and  27^.9  (-—2^.3  cent.)  fi?om  Potsdam. 

Chart  y  exhibits  the  paths  of  barometric  depressions  which  have  been  traced  from  the 
daily  international  charts  for  the  month  of  July,  1680,  supplemented  bv  vessel  reports 
from  the  North  Atlantic.  The  data  are  charted  for  each  day  of  the  month,  on  the  charts 
accompanying  the  International  Bulletin  for  that  day,  and  firom  tiiese  charts  and  addi- 
tional reports  the  movement  of  the  centres  of  barometric  minima  are  traced.  Twenty- 
three  storm-areas,  occurring  in  the  northern  hemisphere,  have  thus  been  traced. 

Concerning  the  general  distribution  of  these  depressions,  the  following  is  given :  Seven 
appeared  in  the  United  States  and  Canada,  two  of  which  are  traced  to  the  Atlantic,  bnt, 
during  this  mon^,  no  storm  appeared  sufficiently  well-defined,  after  leaving  the  Ameri- 
can coasts,  to  warrant  its  being  traced  as  a  continuous  storm  across  the  ocean.  TwelTe 
depressions  appear  over  Europe,  and  these  in  general  exhibited  but  slight  energy  dnring 
tiieir  prevalence.  Four  depressions  are  traced  in  Asia,  extending  from  the  coast  of  China 
generally  in  a  northeasterly  course  over  Japan.  On  this  chart  will  also  be  found  a  trac- 
ing of  the  first  typhoon  that  occurred  in  the  China  Sea  during  the  month  of  July,  1880, 
a  detailed  description  of  whidi  is  given  below. 

The  following  brief  descriptions  are  given  of  the  storms  first  appearing  within  the 
limits  of  the  Signal  Service  stations : 

I. — ^This  depression  was  central  in  Kansas  on  the  1st,  and  during  the  2d  and  3d  it 
moved  in  a  north-northeasterly  couise  towards  Lake  Superior,  and  on  the  4th  it  passed 
into  the  British  Possessions  and  beyond  the  limits  of  the  stations  of  observations.  Dir- 
ing  the  early  part  of  its  course,  this  storm  was  accompanied  by  heavy  rains  and  severe 
thunder-storms. 

II. — ^This  area  probably  developed  in  Colorado  during  the  3d,  and  on  the  4th  and  5th 
it  moved  in  an  east-northeasterly  direction  over  the  Lake  r^on,  and  thenoe  down  ^e 
Saint  Lawrence  Valley,  where  it  disappeared  on  the  6th.  This  storm  exhibited  consid- 
erable eneigy  during  its  eastward  movement  through  Kansas  and  Nebraska,  and  was  ac- 
oompanied  by  severe  thunder  and  hail  storms.  At  North  Platte,  Nebraska,  the  wind 
reached  a  velocity  of  80  miles  per  hour  from  the  northwest,  and  heavy  rains  were  re- 
ported fh>m  Dodge  City,  Kans. 

III. — ^This  disturbance  first  appeared  in  Montana  on  the  6th,  and  moving  eastward  at 
an  average  velocity  of  about  15  miles  per  hour,  was  probably  central  on  the  morning  of 
the  8th,  near  Fort  Garry,  barometer  29.58  (m.  m.  751.3),  a  fall  of  0.30  inch  in  twenty- 
four  hours.  Continuing  its  course,  which  was  now  north-northeasterly,  the  center  was 
probably  north  of  Moose  Factory  on  the  9th.  On  the  10th,  the  storm-center  moved  in 
a  southeasterly  direction  over  the  Gulf  of  Saint  I^wrence,  and  disappeared  on  the  11th 
over  the  Atlantic. 

lY. — ^This  depression  first  appeared  in  Utah  on  the  10th,  and  moved  eastward  dnring 
that  day  and  the  following,  causing  threatening  and  stormy  weather  in  Colorado^  Mon- 
tana, and  Nebraska.  The  lowest  pressures  for  the  month  occurred  in  the  States  jusA 
mentioned,  during  the  paasageof  this  storm.  On  the  12th,  the  depresraon  moved  north- 
eastwardly and  was  central  near  Duluth.  During  the  13th,  this  low-area  moved  in  a 
southeasterly  direction  over  Lake  Superior  to  the  New  England  coast,  and  was  attended 
by  local  rains  and  occasional  high  winds.  On  the  14th,  the  center  passed  off  the  coast 
to  about  N.  43*>,  W.  60«»,  the  U.  S.  ship  Portsmouth,  in  N.  42*»  38^  W.  60®  OO',  report- 
ing barometer  29.57  (m.  m.  751.1).,  wind  SSW.,  force  5,  raining.  On  the  15th,  the 
storm  pursued  a  north-northeasterly  track  and  disappeared  south  of  Greenland. 
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y. — ^This  appeared  in  Manitoba  on  the  15th,  and  paesed  eastward  with  its  center  north 
of  the  Lake  region  on  the  16th.  On  the  17th  it  moved  in  a  northeasterly  oonrse  down 
the  Saint  Lawrence  Valley,  and  on  the  18th  disappeared  beyond  the  stations  of  observa- 
tion. 

YL — ^This  area  probably  developed  during  the  18th,  and  on  the  19th  moved  by  an 
easterly  oonrse  through  Iowa.  Its  course  then  changed  to  the  northeastward,  and  mov- 
ing over  the  Lake  region  on  the  20th,  its  center  was  near  Bockliffe,  Ontario;  barometer, 
29.68  (m.  m.  753.9),  a  £U1  of  0.36  inch  in  twenty-four  hours.  During  the  20th  and  2l8ft 
the  center  moved  northeastward,  i^id  disappeared  beyond  the  stations  of  observation. 

VII. — This  depression  devdoped  north  of  York  Factory  on  the  24th,  and  on  the  25th 
and  26th  it  moved  eastward  over  Canada.  The  path  of  this  storm-center  was  too  iar 
north  to  admit  of  its  being  more  ftilly  described.  The  weather  over  the  North  Atlantic 
Ocean  during  this  month  was  unusually  free  from  storms.  West  of  the  60th  meridian, 
high  barometer,  with  light  winds,  prevailed,  attended  by  occasional  rains  and  thunder- 
storms. Between  50^  and  30^  W.  Rewinds  were  variable,  and  high  barometer  and  gen- 
erally fine  weather  prevailed.  During  the  night  of  the  Ist  and  2d,  in  N.  36^,  W.  37®,  a 
hurricane  occurred,  lasting  2}  hours,  barometer  29.72  (m.  m.  754.9),  wind  S.  to  W.  and 
NN W.  East  of  30^^  W. ,  the  weather  was  generally  fine,  with  fresh  southwest  and  north- 
east winds  and  barometer  generally  high,  except  over  the  English  ChanneL  Of  the 
storms  occurring  over  Europe,  the  following  is  given,  supplemented  by  notes  from  the 
Monatliche  Ue^^rsicht  der  Witterung,  published  by  Pro£  Dr.  Geo.  Neumayer,  director 
of  the  Qerman  Miuine  Observatory  at  Hamburg  : 

yilL — ^This  first  appeared  in  Sweden  on  the  Ist,  and.  pursuing  a  somewhat  unusual 
course  toward  the  northwest,  passed  into  Norway,  and  on  the  2d  the  storm  was  proba- 
bly central  near  Brono,  barometer  29.48  (m.  m.  748.7).  The  center  of  disturbance  then 
followed  a  northeasterly  course  toward  Tromso,  the  barometer  at  that  station  reading 
29.48  (m.  m.  748.8)  on  the  morning  of  the  3d.  On  the  following  day  the  storm  passed 
in  an  easterly  direction  over  the  Arctic  Ocean. 

IX. — ^This  depression  was  central  off  the  western  coast  of  Scotland  on  the  2d,  and 
moved  across  that  country  in  on  eost^outheasterly  direction  toward  the  North  Sea, 
where  it  was  central  on  the  3d.  On  the  4th,  it  reached  the  northwestern  coast  of  Ger- 
many, causing  stormy  westerly  winds  and  rain.  During  the  5th  and  6th  it  passed  over 
the  southern  part  of  Norway  to  the  ocean,  where  it  disappeared. 

X. — ^This  disturbance  probably  developed  in  the  north  of  Scotland  on  the  7th,  and 
during  the  8th  and  9th  it  passed  northeastward  over  the  North  Sea  to  the  Arctic  Ocean. 

XI. — ^This  was  central  near  Yarmouth  on  the  9th,  and  moved  in  a  northeasterly  course 
aloni^  the  coasts  of  Germany  and  Denmark.  On  the  10th  the  center  was  probably  near 
Fanoe,  and,  continuing  its  northeasterly  movement  during  the  11th  and  12th,  it  passed 
through  Sweden  and  Norway  and  finally  disappeared  in  Finland. 

XII. — ^This  storm  first  appeared  on  the  10th,  near  the  Orkney  Islands,  and,  pursuing 
a  northeasterly  course,  disappeared  off  the  Norwegian  coast  on  the  11th. 

XIII. — ^This  disturbance  developed  in  northern  Norway  on  the  15th,  and  moved  by  a 
southeasterly  course  across  the  White  Sea;  on  the  16th,  the  storm-center  was  near  Arch- 
angel, buometer  29.62  (m.  m.  752.3),  a  Ml  of  0.20  inch  in  twenty-four  hours.  On  the 
17th  its  course  changed  slightly  to  the  northward,  and  on  this  day  the  storm  probably 
disappeared  in  the  Valley  of  the  ObL 

XIY. — ^This  appeiured  in  Scotland  on  the  18th,  Gla^w  barometer  29.82  (m.  m.  757.4), 
wind  west,  squally;  on  the  19th  the  center  of  disturbance  crossed  the  North  Sea  in  an 
east-northeasterly  oonrse  to  Norway;  passing  thence  southeastwardly  it  crossed  the  Bal- 
tic on  the  20th,  and  was  probably  near  Memel  on  the  21st.  On  the  22d  the  storm-cen- 
ter reached  Moscow,  barometer  29.50  (m.  m.  751.6),  where  it  disappeared  or  became 
merged  in  low  area  XV. 

XV. — This  depression  developed  over  the  Black  Sea  on  the  18th  or  19th,  and  moving 
northeastwardly  was  central  on  the  morning  of  the  20th  near  and  north  of  Easan,  ba- 
rometer 29.26  (m.  m.  743.2).  During  the  21st  the  storm  apparently  curved  to  the  west- 
ward, and  on  the  22d  was  central  near  Archangel,  barometer  29.28  (m.  m.  743.7).  On  l^e 
23d  the  storm  recurved  and  resumed  its  northeasterly  course,  disappearing  in  the  Valley 
of  the  Obi. 

XVI. — ^This  storm  appeared  on  the  western  shores  of  the  Black  Sea  on  the  23d,  and  on 
the  24th  was  central  over  the  Sea  of  Azot.  Following  a  northeasterly  course  during 
the  25th,  26th,  and  27th  it  was  central  near  Ekaterinburg,  29.16  (m.  m.  740.6),  on  the 
last-named  date,  and  on  the  28tii  it  disappeared  in  the  Vi2ley  of  the  Obi. 

XVII. — On  the  24th  there  was  a  decrease  of  pressure  in  southern  Sweden,  and  on  the 
25th  and  26th  the  disturbance  passed  into  northern  Eussia,  where  it  disappeared. 

XVIII. — ^This  depression  developed  over  the  North  Atlantic  Ocean,  south  of  Ireland, 
on  the  26th,  and,  passing  over  England  and  western  Europe  at  an  average  velocity  of  45 
miles  per  hour,  was  oen&d  near  Posen  on  the  27th,  the  barometer  at  tha.i  station  read- 
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ing  29.41  (m.  m.  747.1).    Daring  the  28Ui  and  2901  it  Allowed  an  eartedj  eoozse 
thiongb  Rnasia,  and  disappeared  on  the  latter  date. 

XIX. — ^This  storm  appsvently  developed  on  the  27tii  in  about  N.  47°,  W.  18^,  and 
paasing  northeastward  skirted  tiie  west  coasts  of  Ireland  and  Scotland.  On  the  28ththe 
center  was  probably  near  Galwaj,  baiometer  29.47  (m*  m.  748.5).  On  the  29th  and 
30th  it  passed  to  the  northward  of  the  Shetland  Islands,  where  it  finally  disappeared. 
It  is  worthy  of  note,  in  connection  witii  the  storms  occoning  over  western  Europe  dnr- 
ing  the  month,  that  they  were  generally  accompanied  by  serere  thunderstorms  andcon- 
tinaoas  rains,  the  rainfidl  for  tl^  month  in  northwestern  Europe  being  slightly  above  the 
normal. 

Of  the  storms  appearing  orer  Asia,  the  following  is  giv^i: 

XX. — ^This  probably  developed  in  the  interior  of  Gluna,  and  passed  near  Shanghai  on 
the  6th  and  7th,  and  was  accompanied  by  severe  thunderHBtorms  and  heavy  rains.  On 
the  7th  and  8th  the  storm  moved  slowly  northeastward  over  Japan;  at  midnight  of  the 
latter  date  0.31  inch  of  rain  fell  in  fifteen  minutes  at  Zi-Ka-Wei  In  connectiflii  with 
this  depression  Mr.  Marc  Dechrevens,  of  the  Zi-Ka-Wei  Observatory,  reports  the  oecor- 
rence  of  a  violent  storm  on  the  4th  and  5th:  The  storm  first  appeared  in  the  north-north- 
west and  pursued  a  sooth-southeasterly  course  through  the  districts  of  KwaOiow,Chang- 
Choo,  and  Yang-che-fou,  in  the  province  of  Kiang-§n.  During  its  path  through  these 
districts  it  caused  great  destruction  to  life  and  property;  churches  were  blown  down  and 
trees  uprooted,  dty  walls  demolished  and  dwellings  unrooted,  and  many  persons  were 
killed;  several  junks  and  other  vessels  were  destroyed  or  damaged.  The  Ciunese  new»- 
papexB  rejrart  a  rainfall  of  nine  inches  during  the  morning  at  Yang  Chow.  On  the  arri- 
val of  the  storm  at  Shanghai  it  appeared  to  have  lost  much  of  its  eneigy  although  still 
severe.  The  above-mentioned  stonn  does  not  appear  on  the  international  charts,  but  it 
is  probable  that  it  was  closely  connected  with  low  area  XX  during  the  early  develop- 
ment of  that  storm. 

XXI. — ^This  disturbance  appeared  in  the  north  of  China  on  the  10th.  Its  inflnoice 
was  felt  at  Zi-Ka-Wei,  where  it  caused  heavy  rains;  during  the  11th  and  12th  it  passed 
northeastward  over  Corea  and  Japan  to  the  ocean. 

XXII.— This  depression  developed  to  the  east  of  Zi-Ka-Wei  on  the  21st  and  22d,  and 
passed  thence  northeastward  over  southern  Japan;  Nagasaki  barometer,  29.47  (ul  m. 
748.5).  It  passed  over  the  island  of  Niphon  during  the  23d,  and  was  probably  near 
Tokei  on  that  day;  on  the  24th  it  disappeared  north^stward  over  the  ocean. 

X  JCUI. — ^This  apparently  developed  in  the  region  northwest  of  Zi-Ka-Wei  during  the 
22d,  and  following  a  south-southeasterly  course,  was  central  on  the  23d  in  about  X.  3(F, 
K.  126^.  Its  course  then  changed  to  the  eastward,  and  the  storm-center  passed  sonth  of 
Japan  on  the  24th;  on  the  25th  it  was  probably  central  near  N.  33°,  E.  135°,  the  U.  S. 
steamer  Richmond  reporting  in  N.  34°,  E.  135°,  barometer  29.68  (m.  m.  751.3).  Dur- 
ing the  26th  and  27th  it  paffied  northeastward  and  disappeared  on  the  latter  date.  In 
connection  with  the  weather  in  China,  during  the  month  under  consideration,  may  be 
mentioned  the  prevalence  of  northeast  winds.  The  means  of  seven  years  show  the  re- 
sultant direction  of  wind  in  July  to  southeast,  while  the  mean  direction  during  the 
present  month  was  northeast.  Instead  of  the  usual  torrid  heat,  the  month  was  relar 
tivel  y  cool  and  agreeable.  The  following  description  of  the  first  typhoon  of  July,  1880.  is 
taken  from  the  Bulletin  Mensuel,  published  by  Mr.  Marc  Decheviens,  of  the  Zi-K»- Wei  Ob- 
servatory. This  typhoon  prevailed  from  the  13th  to  the  19th,  and  probably  developed 
between  the  islands  of  Borneo  and  Mindanao.  It  followed  a  northwesterly  coarse, 
crossing  the  parallels  of  10°  and  20°,  the  first  in  longitude  120°  E.,  and  the  second  in 
lOT*  E.,  and  traversed  the  island  of  Hainan  and  the  Gulf  of  Tonquin.  Its  average  ve- 
locity was  8  miles  (thirteen  kilometers)  per  hour,  which  is  about  the  usual  velocity  of 
the  southern  typhoons.  It  will  be  noted  that  the  velocity  and  direction  of  the  movement 
of  this  typhoon  contrasts  strongly  with  those  of  the  atmospheric  disturbances  of  the  ia- 
terior  and  north  of  China.  Notwithstanding  its  proximity  to  Manila  and  its  slow  move- 
ment this  typhoon  was  almost  imperceptible  to  the  inhabitants  of  that  place.  On  the 
14th,  when  the  typhoon  was  central  near  N.  15°,  the  barometer  at  ManOa,  which  bad 
remained  almost  stationary  during  the  preceding  forty-eight  hours,  began  to  rise,  and  it 
is  probable  that  its  slight  oscillations  during  the  forty-eight  hours  indicated  the  slow 
movement  of  the  storm  and  that  its  track  remained  at  the  same  distance  fix>m  ManilxL 
The  east  and  southeast  winds  which  prevailed  at  Manila  before  the  passage  of  the  cen- 
ter were  very  light;  after  the  center  had  passed  the  wind  changed  to  southwest,  13 
miles  per  hour.  The  storm  crossed  the  Gulf  of  Tonquin  without  developing  much  en- 
ergy, but  the  ship  Fabius,  which  left  Hong-Kong  on  July  15  for  Cochin-ChiiM,  proba- 
bly experienced  the  full  force  of  the  typhoon,  as  she  returned  to  Hong-Kong,  diamasted, 
on  the  20th.  At  noon  of  the  17th  this  vessel  was  in  N.  18°  41^,  E.  111°  44^  wind  blow- 
ing  from  the  north  with  extreme  violence,  barometer 29. 68  (763.9),  and  iWing;  atmid- 
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night  of  the  18th  the  baxometer  reached  its  Tnininrnm,  29.42  (747.2),  and  the  wind 
shifted  by  west  to  southwest. 

Cksean  toe.~May  22d:  bark  Emilie,  in  N.  43*^  42^  W.  48''  36^,  paased  hundreds  of  ioe- 
bexigs  and  a  large  ice-field  extending  from  £N£.  to  WSW.    23d:  bark  Amaranth,  in  N. 
44"*  00^,  W.  4G<'  5(K,  passed  three  ioebergi  ^m  40  to  60  feet  high;  24th,  from  N.  43° 
05-^,  W.  42°  30",  to  N.  42°  30",  W.  50°  30",  passed  60  icebeijp^  some  of  which  were  70  to 
90  feet  high,  and  from  400  to  600  feetlong;  25th,  in  N.  42°  00",  W.  61°  20",  passed  three 
ioeber^^.    27th:  steamship  Elbe,  in  N.  41°  51",  W.  48°  39",  passed  two  icebergs;  in  N. 
41''  46",  W.  60°  37",  passed  one  icebeig.    28th:  ship  Saint  Nicholas,  in  N.  42°  40",  W. 
40''  00",  was  in  the  ice  for  twenty-fonr  hoars.    29th:  ship  W.  R.  Grace,  in  N.  41°  28", 
W.  47°  50",  passed  remnant  of  an  iceberg;  steamship  Lessing,  in  N.  40°  46",  W.  47°  35", 
paaaed  several  huge  icebergs.    30th:  steamship  Circassian,  in  N.  47°  36",  W.  67°  05", 
passed  a  number  of  icebeig    3l8t:  burk  Scotland,  in  N.  41°  11",  W.  46°  55"  passed  a 
large  iceberg;  in  N.  40°  58",  W.  48°  02",  passed  two  icebergg.    June  1st:  steamship  £ti- 
tannic,  in  N.  42°  40",  W.  50°  38"  and  N.  42°  30",  W.  62°  02",  passed  several  icebergs, 
some  very  large;  steamship  Coventina,  in  N.  40°  56",  W.  46°  08",  passed  an  iceberg; 
steamship  England,  in  N.  41°  44",  W.  47°  34,  passed  a  very  large  iceberg;  steamship 
Heckhi,  in  N.  42°  29",  W.  53°  08",  passed  several  icebergs;  steamship  The  Queen,  in  N. 
41''  28",  W.  48°  00",  passed  several  icebergs;  steamship  Lepanto,  from  N.  42°  30",  W.  49° 
00^  to  N.  42°  30",  W.  53°  00",  passed  numerous  icebergs.    2d:  steamship  Coventina,  in 
N.  42°  48",  W.  51°  15",  paaaed  two  very  large  icebergs;  steamship  Devonia,  in  N.  43° 
40",  W.  46°  53",  passed  two  small  iceb^gs.    3d:  steamship  City  of  Montreal,  in  N.  41° 
16",  W.  47^  27",  passed  a  large  iceberg  with  several  large  pieces  of  ice  floating  around  it; 
steamship  Devonia,  inN.  42°  24",  W.  51°  16,  passed  a  large  iceberg;  in  N.  42°  24",  W. 
51^  28",  passed  one  large  and  two  small  icebergs;  in  N.  42°  24",  W.  51°  65",  passed  three 
large  icebergs;  steamship  France,  in  N.  42°  21",  W.  51°  05",  passed  a  number  of  large 
icebergs;  steamship  Frisia,  in  N.  42°  37",  W.  47°  08",  passed  an  iceberg  about  200  feet 
high;  in  N.  42°  06",  W.  49°  04",  passed  two  icebergs;  steamship  State  of  Nebraska,  from 
N.  53°  56"?,  W.  49°  12",  to  N.  43°  37",  W.  50°  50°,  passed  hvrge  numbers  of  icebergs; 
bark  Scotland,  in  N.  41°  48",  W.  51°  ^",  was  surrounded  by  a  great  number  of  large 
and  small  icebergs.    4th:  steamship  Belgenland,  in  N.  40°  18",  W.  48°  50",  passed  a 
large  iceberg;  steamship  Pollux,  in  N.  44°  41",  W.  51°  31",  passed  several  large  icebergs. 
5th:  steamship  Adriatic,  in  N.  42°  10".  W;  48°  30",  passed  a  small  iceberg;  in  N.  42° 
05",  W.  49°  00",  passed  an  iceberg;  steamship  Main,  in  N.  42°  43",  W.  47°  16",  passed 
an  iceberg  about  200  feet  high;  in  N.  42°  13",  W.  48°  06",  passed  one  large  and  Ijwo  small 
icebergs;  in  N.  41°  56",  W.  60°  03",  passed  a  small  iceberg.     6th:  Ship  Lamica,  in  N. 
44°  26",  W.  42°  60",  passed  an  iceberg.    7th:  steamship  Westphalia,  in  N.  41°  20",  W. 
47°  25",  passed  an  iceberg.    9th:  Bark  Petunia,  at  Saint  Johns,  Newfoundland,  reported 
having  sighted  932  icebergs  between  N.  44°  00",  W.  43°  20"  and  the  Cape  Race  coast; 
steamship  Cassius,  in  N.  45°  00",  W.  44°  36",  passed  several  icebergs;  steamship  Irth- 
ington,  in  N.  41°  50",  W.  48°  16",  passed  two  large  icebergs;  ship  Lamica,  in  N.  44° 
00",  W.  48°  30",  passed  six  icebergs;  bark  Alice  M.  Claridge,  o£f  the  Banks  of  Newibund- 
land,  passed  seven  icebergs  and  a  quantity  of  drift  ice.     10th:  steamship  America,  in  N. 
42°  30",  W.  50°  36",  passed  throu^^  a  fleet  of  icebergs,  some  of  which  were  300  feet  high; 
steamship  Bohemia,  in  N.  42°  12",  W.  50°  00",  passed  a  number  of  icebergs;  steamship 
Cassius,  in  N.  42°  35",  W.  48°  30",  passed  seven  largo  icebergs  from  150  to  300  feet  high; 
steamship  Wieland,  in  N.  42°  46",  W.  46°  22",  passed  an  iceberg  about  50  feet  high; 
bark  Heinrich  and  Antoine,  in  N.  41°  55",  W.  51°  20",  passed  two  icebergs.     11th:  steam- 
ship Alhambra,  20  miles  ENE.  of  Cape  Race,  met  several  icebergs;  11th  to  13th,  steam- 
ship Abyssinia,  from  N.  42°  04",  W.  49°  13^  to  N.  42°  37",  W.  52°  57",  passed  several 
icebergs;  steamship  Istnan,  in  N.  42°  30",  W.  50°  00",  passed  several  icebergs  and  con- 
siderable drift  ice;  steamship  Thingvalla,  in  K.  44°  00",  W.  45°  00",  passed  three  lai*ge 
icebergs;  steamship  Wieland,  in  N.  42°  28",  W.  50°  20",  passed  an  iceberg;  in  N.  42° 
21",  W.  45°  27",  passed  two  icebergs.     12th:  steamship  Edam,  in  N.  43°  38",  W.  48°  50", 
passed  a  small  iceberg;  bark  Marco  Polo,  in  N.  44°,  W.  45°,  passed  several  large  ice- 
bergs:   13th:  steamship  Edam,  in  N.  42°  50",  W.  48°  60",  passed  a  large  iceberg;  ship 
Jolm  Harvey,  in  N.  41°  00",  W.  48®  20",  passed  a  large  icebeig.     16th:  steamship  Bul- 
garian, from  N.  43°,  W.  48°  to  W.  50°,  passed  50  or  60  icebexgs,  large  and  small,  ex- 
tending north  and  south  as  far  as  could  be  observed;  bark  Quebec,  in  N.  43°  36",  W.  57° 
00",  ps^sed  12  icebergs.     17th:  steamship  Colina,  at  Saint  John's,  Newlbundland,  re- 
ported numerous  icebergs  from  Cow  Bay  to  CEipeRace;  steamship  Scythia,  in  N.  43°  18", 
W.  48°  05",  passed  an  iceberg,  also,  in  N.  42°  19",  W.  50°  52",  passed  a  large  iceberg. 
18th:  bark  Sendemanden,  at  New  York,  from  Trieste,  reported  a  large  iceberg  in  N.  39° 
34",  W.  38°  46".    21st:  steamship  Ashdrubal  struck  an  iceberg,  20  miles  off  Cape  Race, 
and  sank.    24th:  steamship  Bothnia,  in  N.  42°  37",  W.  49°  48",  passed  several  large  ice- 
bergs.   25th:  steamship  Bristol,  in  N.  43°  15",  W.  49°  10",  passed  an  iceberg;  steam- 
ship De  Ruyter,  in  N.  43°  33",  W.  50°  40",  passed  a  laige  iceberg. 
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The  following  extract  of  a  cammimlcation  by  Mr.  E.  Dooglas  Axehibald,  pablisbed  in 
Xatore,  contains  valuable  information  bearing  on  the  subject  of  ocean  ice:  "In  view  of 
the  recent  unusually  cold  weather  in  England  and  BooUand,  which  has  been  so  well  de- 
scribed and  proximately  explained  in  last  week's  Nature,  the  following  paragraplL  ex- 
tracted firom  the  Standard  of  June  15th,  appeara  to  me  highly  soggestiyey  especially  as 
regards  one  of  the  probable  causes  for  the  'unwonted  hi^  pressures*  on  the  northern 
side  of  the  depression,  which  is  accused  of  being  the  immediate  source  of  these  unseason- 
able conditions:  '  News  ftom  Iceland  states  that  the  Spitzbeigen  floe-ice  surrounds  the 
north  and  east  coast,  entirely  preventing  navigation.  A  Norwegian  steamer,  endeavor- 
ing to  reach  Bemfiord,  on  the  southeast  coast,  last  week,  was  caught  in  the  ice  and  had 
to  put  back.  Owing  to  the  presence  of  these  immense  ice-fields  vegetation  has  made  no 
progress,  causing  a  great  loss  of  horses  and  sheep  thxough  starvation.  Epidemics  <^ 
meules  and  small-pox  have  been  introduced  into  the  island  fix>m  Europe,  and  are  mak- 
ing extensive  ravages  among  the  populatiim;  the  former  is  especially  prevalent  in  B<gk- 
javik.'  Now,  it  has  been  ascertained,  with  some  oonsideraDle  decree  of  certainty,  by 
Messrs.  Blanford  and  Elliott,  the  government  meteorologists  in  India,  that  a  heavy  win- 
ter snowfidl  over  the  northwest  Himalaya  exercises  a  marked  and  prolonged  influence  in 
lowering  the  temperature  and  elevating  the  atmospheric  pressure,  and  thereby  directly 
faceting  the  winds  and  weather  over  the  whole  of  nortiiein  India  and  parts  of  cen- 
tral IncUa;  and  indirectiy  to  a  much  greater  distance.  Turning  to  Europe,  we  find  the 
distance  firom  Bcglgavik,  <m  the  west  coast  of  Icdand,  to  London  is  about  1,140  miles,  or 
about  the  same  as  firom  Lahore  to  Calcutta  (1,080  miles),  while  ficom  Gape  Horn,  on  the 
east  coast  of  Iceland^  to  Edinbuigh  the  distance  is  only  750  miles,  or  about  the  same  as 
firom  Qilcutta  to  Agra.  To  any  one  fiuniUar  with  Indian  weather  charts  or  the  meteor- 
ology of  that  country,  it  would  appear  absurd  not  to  attempt  to  correlate  the  meteoro- 
logical conditions  at  places  so  comparatively  near  as  the  above-mentioned  towns;  and,  in 
foct,  experience  has  shown  that  l^e  metecurology  of  the  Punjab  is  not  only  intimately 
connected  with  that  of  lower  Bengal,  but  also  witii  that  of  southern  India.  li^  thfiie- 
fore,  it  has  been  found  that  an  abnormally  heavy  snowfiJl  in  the  northwest  Himalaya, 
sudi  as  that  which  characterized  the  winters  of  1870-'77  and  1877-*78.  exerdsea  a 
marked  efiect  on  the  meteorology  of  northern  India,  which  was  felt  at  places  sitoated 
1 , 000  miles  or  more  &om  the  seat  of  action,  may  it  not  be  reasonably  inferred  that  tiie  pres- 
ence of  a  large  mass  of  ice  and  snow  in  the  Icdandic  area  would  be  likely  to  give  rise 
to  similar  atmospheric  conditions  over  these  islands  ?  It  seems,  therefore,  not  at  all  im- 
probable that  the  abnormal  weather  during  the  past  few  weeks  may  be  directiy  due  in 
some  considerable  measure  to  the  coincident  appearance  of  large  masses  of  ioe  off  the 
eastern  coasts  of  Iceland,  like  those  which,  from  the  account  in  uie  Standard,  appear  to 
be  at  present  prevailing  to  an  unusual  extent.  In  the  case  of  India  an  abnormally 
heavy  Ml  of  snow  in  the  Himalayan  zone  is  found  to  be  associated  not  only  with  Hae 
subsequent  canditions  already  named,  but  also  with  an  initially  and,  therefore,  aoomding 
to  exi)erience,  subsequently  weak,  southwest  monsoon,  which  in  its  turn  invariably 
causes  local  if  not  general  drought  and  fiimine.  These  heavy  snowfiills  are  found  to 
have  a  tendency  to  recur  at  the  minimum  sun-spot  epochs,  and  are  proximately  due  to 
some  condition  of  the  upper  anti-monsoon  current,  at  present  not  exacUy  known,  by 
which  a  larger  amount  of  vapor  is  deposited  in  the  winter  on  the  Himalaya  as  snow  and 
on  the  North  Indian  plains  as  the  winter  rains.  It  does  not  appear  that  we  can  so 
readily  account  for  the  occurrence  of  the  present  ice-fioes  off  Ireland,  or  for  the  laiiye 
masses  which  have  been  encountered  this  spring  in  the  western  Atiantic.  They  must, 
however,  to  some  extent  be  due  to  the  unusually  warm  winter  which  seems  to  have  pre- 
vailed pretty  uniformly  over  the  North  Atlantic  and  Northwest  Europe,  and  which  has 
detached  a  larger  proportion  than  usual  of  the  Arctic  ice-fields.  And  though  it  is  im- 
probable ib&t  we  shall  find  any  such  regular  periodicity  in  the  amount  of  these  ice-fioes 
in  the  Atlantic  as  in  that  of  the  Indian  winter  snows  and  rains,  it  is  worthy  of  notice 
to  observe  that  th^  have  a  decided  tendency  to  occur  to  an  unwonted  extent  i^ut  the 
times  of  maximum  sun-spot — like  the  present  Thus,  Professor  Fritc,  of  Zurich,  gives 
the  following  as  the  list  of  years  in  which  fioating  ioe  was  found  most  abundant^  in 
the  lower  latitudes  of  the  North  Atiantic: 

Years  of  greatest  frequency  of  fioating  ice: 

Bpoohs  of  nmzfamim 
Bim-«pot. 

1879  r  1788.1 

181^'18 1816.4 

1828-'29-'31 1829.9 

f  1837. 2 
18e2-'64 i  1858. 1 

1 1860.1 
1868-'69 1870.6 
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It  is  also  interesting  to  notioe  that  in  1802  Heis's  Wochenscbiift  mentions  that  the 
floating  ioe-masses  in  the  Atlantic  cansed  '  a  notioei^le  cooling  of  tiie  iveather  in  June 
over  £aTope.'  And  it  is  farther  significant  to  find  in  a  detailed  list  of  the  ice  met 
with  every  month  in  the  Atlantic  by  ships  belonging  to  the  North  German  lines,  from 
1860  to  XB69,  that  1868  and  1869  (the  year  in  which  similar  weather  to  the  present  is 
mentioned  as  having  been  observed  by  the  writer  of  the  paragraph  in  Nature)  were  the 
years  in  which  the  greatest  quantity  of  ice  was  encountered.  Though  I  agree  with  Dr. 
Hann  in  attributing  more  importance  to  the  tropical  than  to  the  polar  area  in  influ- 
encing the  general  weatiier  of  these  latitudes,  I  think  it  very  probable  on  theoretical 
groonds  that  we  are  relatively  more  influenced  by  the  latter  area  in  summer  and  by 
the  former  in  winter,  and  that,  just  as  it  has  been  inierred  that  the  r^ular  recurrence 
of  periods  of  diminished  temperature  in  Europe  is  due  to  the  regular  movements  of  the 
ice  in  the  polar  area,  so  we  may  reasonably  conclude  that  abnormal  movements  of  the 
ice,  especially  in  the  Spitzbeigen  area,  are  likely  to  produce  periods  of  abnormal  cool- 
ness such  as  that  which  at  present  prevails.  In  any  case  the  moral  to  be  drawn,  if  we 
really  do  intend  to  solve  the  weather  problem,  is  by  all  means  to  have  a  meteorological 
station  in  Iceland  and  endeavor  to  study  the  weather,  sb  we  are  fortunately  able  to  do 
in  India,  on  a  large  scale,  instead  of  merely  confining  our  attention  to  the  minute  range 
of  oonditions  we  are  able  to  observe  within  the  limited  area  of  these  islands. '' 

TSBCPERATUBX  OF  THB  AIB. 

The  distribution  of  mean  temperature  over  the  United  States  and  Canada  for  the 
month  of  June,  1882,  is  exhibited  by  the  dotted  isothermal  lines  on  Chart  II.  The 
table  of  mean  temperatures  at  the  lower  left-hand  comer  on  Chart  II  shows  the  average 
temperature  which  prevailed  in  each  district  during  the  current  month,  compared  with 
the  mean  temperature  of  each  district,  as  determined  from  observations  taken  at  Signal 
Service  stations  during  the  corresponding  month  of  the  past  ten  years.  The  tempera- 
tare  has  differed  slightly  ftom  the  uormal  in  the  districts  on  the  Atlantic  coast,  the 
ezoees  being  only  0.1  of  one  degree  in  the  Middle  States  and  0.2  in  New  England.  In 
all  other  districts  east  of  the  Rocky  Mountains  the  temperature  has  ranged  from  one  to 
two  degrees  below  the  normal,  except  in  the  Missouri  Valley  where  it  is  slightly  above 
the  normal  for  the  month,  (hi  the  Pacific  coast  the  temperature  was  about  two  desrees 
helow  the  normal  in  Califomia,  and  slightly  above  in  Or^n  and  Washington  Territory. 
At  the  station  on  the  summit  of  Mount  Washington  it  was  1.8  degrees  below,  and  on 
the  summit  of  Pike's  Peak  it  was  3.4  degrees  below  the  mean  for  the  month. 

I^eviatUhM  from  mean  temperature, — Under  this  heading  departures  exhibited  by  the 
r^wrts  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparative 
temperatures  on  the  left-hand  side  of  Chajrt  II.  The  following  items  of  importance,  in 
connection  with  this  subject,  ore  reported  by  voluntary  observers:  IlHnois:  Riley,  mean 
temperature  63^.7,  or  2°.  9  below  the  mean  of  past  twenty-one  years.  During  that 
period  the  only  June  mean  temperature  lower  them  that  of  the  present  year  occuned  in 
1869.  Kansas :  Wellington,  mean  temperature  72^.5,  or  3^.2  below  the  average  of  -past 
three  years.  Yates  Center,  mean  temperature  74^.6,  or  0^.4  below  the  average  of  past 
two  years.  Maine :  Ghiidiner,  mean  temperature  61°.  94,  or  1°.  45  below  the  average  of  the 
past  forty-six  years.  Maryland:  Fallston,  mean  temperature  70^.36,  or  0^.25  below  the 
average  of  the  past  eleven  years.  During  that  period  the  highest  means,  72^.40,  72^.61, 
and  72P.17,  occurred  in  1871, 1874,  and  1876  respectively;  the  lowest,  67^.42,  occurred 
in  1881.  Missouri:  Saint  Louis,  Missouri  Weather  Service,  mean  temperature  differs 
but  httle  firom  the  average  of  reports  past  forty  years.  New  York :  North  Volney,  mean 
temi)eratnre  62^.82,  or  2^.22  below  the  average  of  the  past  thirteen  years.  Duri^  that 
period  the  lowest  mean  temperature,  58^.68,  occurred  in  1881;  tiie  highest,  71^.59, 
occurred  in  1870.  PaJermo,  mean  temperature  62^.4,  or  1<^.9  below  the  average  of  the 
past  twenty-nine  years.  During  that  period  the  highest  monthly  mean,  71^.6,  occurred 
in  1870;  the  lowest,  59^.3,  occurred  in  1855.  Vermont:  Woodstock,  mean  temperature 
64^.27,  or  0^.78  above  the  average  of  the  past  fifteen  years.  During  that  period  the 
highest  June  mean,  67°.  07,  occurred  in  1876;  the  lowest,  58°.  78,  occun^  in  1869;  the 
highest  maximum  temperature,  95°.  3,  occurred  June  30,  1876;  lowest  minimum,  31°.  4, 
occurred  Jxme  7,  1881.  Virffinia:  The  following  records,  ftimished  by  Mr.  Howard 
Shriver,  of  Wytheville,  show  the  mean,  maximum,  and  minimum  temperatures  for  each 
month  for  a  number  of  years,  with  the  monthly  and  annual  averages: 
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Mean  iemperaiurea. 


1800.. 
1861... 
1862... 
1866.. 
1868... 
1869... 
1870... 
1871... 
1872... 
1873... 
1874.., 
1875.. 
1876 ... 
1877.. 
1878.., 
1879... 


1881 

XOCSb   p..........    .mm......! 


Average  means.. 
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50 
59 
57 
61 
62 
64 
61 
63 
62 
62 
53 
60 
62 
66 
64 
68 


61 


s 

9 


68 
72 
68 
64 
65 
68 
68 
71 
69 
70 
78 
69 
68 
69 
64 
67 
68 
68 
67 


68 


•3 


67 
75 
74 
74 
72 
74 
71 
74 
78 
72 
78 
72 
74 
74 
72 
72 
78 


78 


71 
74 


69 
74 
72 
78 
78 
71 
69 
68 
72 
70 
71 
67 
71 
72 


71 


o 

62 
65 
67 


64 
61 
64 
60 
64 
64 
64 
61 
64 
68 
62 
60 
62 
70 


68 


i 


65 
55 
56 


53 
47 
58 
65 
58 
60 
68 
49 
61 
65 
61 
59 
58 
58 


I 


g 
^ 


43 
48 
44 


40 
86 
41 
43 
87 
38 
43 
44 
43 
43 
42 
44 
88 
45 


53 


42 


83 
40 
87 


29 
84 
31 
34 
30 
38 
39 
41 
26 
41 
28 
42 
29 
89 


35 


54 
54 
55 


53 
60 
53 
64 
54 
58 
54 
52 
52 
53 
53 
68 
58 
58 


58 


It  will  be  seen  firom  the  table  of  mean  tempeiature  above  that  the  mean  of  June  for 
the  current  year  is  one  degree  below  the  average  mean.  The  table  of  maximum  and 
minimum  temperatures  shows  that  the  maximum  temperature  of  June,  1882,  has  been 
exceeded  but  three  times  during  the  period  covered  by  the  record.  West  Virginia:  Hel- 
vetia, mean  temperature  65^.54,  or  0^.23  below  the  average  of  the  past  six  yeais. 

Bangea  of  temperature  at  Signal  Service  stations, — ^Monthly  ranges  ol  temperature  during 
the  month  of  June  varied  from  22°  to  65°  over  the  country  east  of  the  Bocky  Mounjp 
ains,  and  from  19°  to  67°  on  the  Pacific  coast.    The  smallest  ranges  are:  San  Francisc  , 
19°;  San  Diego,  20°;  Galveston  and  Key  West,  22°;  Cedar  Keys  and  Punta  Rassa,  23o; 
Indianola,  24°;  BrownsviUe,  Tex.,  Pensacola^  and  New  Orleans,  25°;  Cape  May  and 
Fort  Macon,  30°;  Hatteras  and  Jacksonville,  31°;  New  Shoreham,  R.  I.,  32°;  Charles- 
ton and  Mobile,  34°;  Fredericksburgh,  Charlotte,  and  Savannah,  35°.    The  largest  are: 
Campo,  Cal.,  67°;  Fort  Supply,  Ind.  T.,  65°;  Deer  Lodge,  Mont,  63°;  CartersviUe, 
Mont.,  61° ;  La  Mesilla^  60° ;   Colfax,  Wash.,  Missoula,  Mont.,  and  Fort  Apache, 
Ariz.,  59°;  Prescott,  Ariz.,  and  £1  Paso,  Tex.,  58°;  Tucson,  Ariz.,  Fort  Washakie, 
Wyo.,  Do^ge  City,  Kans.,  and  Fort  Bennett,  Dak.,  57°;  Spokane  Falls,  Wash.,  Win- 
nemucca,  Nev.,  Graham,  Tex.,  Concho,  Tex.,  and  Fort  Stevenson,  Dak.,  56°;  Umatilla, 
Greg.,  Smithville,  Dak.,  and  Fort  Elliott,  Tex.,  55°.    The  greatest  daily  ranges  of  tem- 
perature varied  in  the  different  districts  as  follows:  New  England,  from  21°  at  New 
Shoreham  on  the  22d,  and  22°  at  Newport  on  the  16th,  to  31°  at  Boston  on  the  7th, 
Provincetown  on  the  13th,  and  32°  at  Springfield  on  the  23d;  Middle  Atlantic  States, 
from  18°  at  Cape  Ma^  on  the  12th,  and  22°  at  Delaware  Breakwater  on  the  15th,  to  34° 
at  Williamsport  and  36°  at  Bamegat  on  the  25th;  South  Atlantic  States,  from  20°  at 
Macon  on  the  6th  and  14th,  and  21°  at  Hatteras  on  the  2l8t,  to  28°  at  Augusta  on  the 
27th,  and  30°  at  Kitty  hawk  on  the  15th;  Florida  Peninsula,  from  17°  at  Cedar  Keys  on 
the  13th,  to  19°  at  Key  West  on  the  11th;  East  Gulf  States,  from  16°  at  New  Orleans 
on  the  2d,  to  27°  at  Mobile  on  the  23d,  and  28°  at  Montgomery  on  the  28th;  West  Gulf 
States,  from  11°  at  Galveston  on  the  3d,and  16°  at  Indianola  on  the  23d,  to  29°  at  Den- 
ison  on  the  1st,  Shreveport  on  the  2d,  San  Antonio  on  the  18th,  and  32°  at  Fort  Smith, 
Ark. ,  on  the  2d ;  Rio  Grande  Valley,  hem  18°  at  Brownsville  on  the  24th,  to  35°  at  Eagle 
Pass  on  the  18th;  Ohio  Valley  and  Teimessee,  from  23°  at  Cincinnati  and  Champaign  on 
the  6th  and  Louisville  on  the  21st,  to  30°  at  Pittsburgh  on  the  23d;  Lower  Lake  region, 
from  22°  at  Erie  on  the  27th,  to  29°  at  Detroit  on  the  6th,  Rochester  on  the  22d  and 
Oswego  on  the  23d;  Upper  Lake  region,  fh>m  23°  at  Grand  Haven  on  the  12th,  to  34^ 
at  EsoEUiaba  on  the  6th,  and  36°  at  Marquette  on  the  16th:  Extreme  Northwest,  from 
36°  at  Moorhead  on  the  6th,  to  41°  at  Fort  Buford  on  the  7th;  Upper  Mississippi  Val- 
ley, from  22°  at  Keokuk  on  the  6th  and  25th,  24°  at  Springdeld  on  the  2l8t,  to  34°  at 
Saint  Paul  and  35°  at  Dubuque  on  the  5th;  Missouri  Valley,  from  28°  at  Springfield 
and  29°  at  Omaha  on  the  6th,  to  39°  at  Fort  Bennett  and  Huron,  Dak. ;  Northern 
Slope,  from  30°  at  North  Platte  on  the  7th,  to  45°  at  Fort  Shaw  on  the  5th,  and  Fort 
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Keogh  on  the  6th;  Middle  Slope,  from  23^  on  the  summit  of  Pike's  Peak  on  the  3d,  to 
370  at  Dodge  City  on  the  14th,  and  38^  at  West  Las  Animas,  Colo.,  on  the  2l8t,  24th, 
and  28th;  Sonthem  Slope,  from  31°  at  Henrietta  and  32^  at  Fort  McEavett  on  the  2d, 
to  39<^  at  Stockton  on  the  Ist,  and  45^  at  £1  Paso  on  the  11th  and  2l8t;  Sonthem  Platean, 
from  350  at  Santa  F6  on  the  13th,  to  62^  at  Fort  Apache  on  the  15th;  Middle  Platean, 
fh>m  340  at  Pioche  on  the  12th,  to  42^  at  Winnemnoca  on  the  1st;  Northern  Plateau, 
fiom  36^  at  Dayton  on  the  4th,  to  47^  at  Missonla  on  the  4th;  North  Pacific  Coast 
region,  from  33°  at  Portland  on  the  1st,  to  41°  at  Roeebnigh  on  the  2d;  Middle  Pacific 
Coast  region,  from  15°  at  San  Francisco  on  tiie  2l8t,  to  3^  at  Sacramento,  and  37^  at 
Bed  Bluff  on  the  29th;  South  Pacific  Coast  region,  fr:om  18°  at  San  Diego  on  the  25th, 
to  58°  at  Campo  am  the  23d. 
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Fro9l8. — ^Frosts  occurred  in  the  varioofl  States  and  TenHaries  as  foIlowB:  Cbii>bnija: 
Campo,  5th,  21st,  23d;  San  Gorgonio,  13th,  14th,  2l8t;  Oolarado:  On  sommit  of  Pike's 
Peak,  2d,  3d,  8th,  9th,  10th,  11th,  14th;  Dakota:  Fort  Bennett,  4th;  Alexandria,  3d, 
5th;  lOinois:  Chicago,  1st;  Riley,  Ist,  5th;  Iowa:  Gresoo  and  MontioeUo,  5th;  Musca- 
tine, Ist,  5th;  Nora  Springs,  19th;  Bnhaqtie,  1st;  Ketdutkif:  Bowling  Green,  4th;  Jfick- 
igan:  Lansing,  5th;  Detroit,  6th;  Marquette,  10th,  11th,  20th;  Miimaola:  Momhead, 
4th;  Montana:  Fort  Ellis,  20th;  Nebraska:  North  Platte,  3d,  4Ui,  5th;  Jfctada:  Cazson 
City,  7th,  2l8t,  22d;  New  Hampskire:  Mount  Washington,  Ist^  2d,  3d,  6th,  6th,  20th, 
29th;  Nfw  York:  Friendship  and  Palermo,  2d,  12th;  New  Mexico:  Santa  F^  13th;  Ohio: 
North  Lewisbnrg,  2d;  Westerville,  20th;  Phuughtmiat  MeadviUe,  6th;  Dybexiy,  12th, 
22d;  Rhode  Island :  Newport,  2d;  Utah:  Coalville,  22d;  VermoiU:  Burlington,  2d,  12th; 
Woodstock,  12th,  30th;  Wisconsin:  Milwaukee,  1st,  sligihtly  damaging  tender  plants; 
La  Crosse,  5th;  Embarras,  1st,  11th;  Wjfoming:  Fort  Washakie,  22d. 


w 

Table  of  maximum  and  ntinimMm  temperatmres  for  Jwne^  1882. 


State  or  Territory. 

Signal  Service. 

United  States  Army  post  sur- 
geons or  voluntary  obeerveis. 

Station. 

3 

1 

Station. 

• 

1 

• 

c 

i 

AlBbama... , 

MaMIa                       ,     . 

o 
10) 

o 

•••  ••«  ••« 

61 

S**ft*HTif»   , . 

o    1      o 
105     — --    - 

Do 

MontR:omery .«.., 

Tucson 

San  Carlos ....>........ 

Fort  Apache  and 
Prescott. 

™nrt  RTTiitli    

OMf»r^ , ,....,., 

4S 

Arizona 

106 
105 

T*^iMrF"i,                    "1 

Do 

Do 

86 

60 
66 

•  «••«••« 

SI 

46 

2 

46 

"is" 

80 
61 
66 

101 
96 

102 

100 
47 
01 
96 

Madison 

Arkansas  Ci^.  Pres- 
cott, and  Walnut 
Ridge. 

Borden ...« 

103 
108 

1 

as 

Do 

Little  Rock 

Red  Bluir. -.. 

Campo ...^ 

West  Los  Auimas . 

Pike's  Peak. 

California 

Do 

Mammoth  Tank. 

Fort  Lyon.    .....    .  .. 

Fort  Garland ... 

Southington....... 

Morriston.. ,,., 

• 

119 

■ 

Colorado 

100    ! 

Do 

95 

98 

so 

Connecticut 

New  Haven 

Fort  Sully 

Fort  Stevenson............ 

5S 

Dakota.. 

Do 

100 

1 

Delaware 

Del.  Breakwater 

Washington............ 

Jacksonville ..... 

68 
06 
96 

District  of  Columbin 

Florida 

T,<v^Oftk...» . 

Do 

Femandina     and 
Waldo. 

Bmithville 

Way  Cross....       .     . 

Madison .       ^ 

€3 

Qeorgia 

Autrusta 

114? 
1C3 

i 

Do 

Savannah 

Atlanta 

97 

66 

""si" 

Do 

43 

Idaho 

I.«wiston 

Kasrle  Rock............. 

96 

— 

Do 

IllinolB 

Sprinfffleld 

93 

Charleston  and  Pe- 
oria. 

1l{1»y  ,,,, 

97     - 

Do 

42 
46 

98 

39 

Indiana..... 

Indianapolis 

94 

I/Hoonla 

Do 

La  Fayette 

42 

Indian  Territory 

Fort  Supply...........*...... 

Des  Moines.....«............ 

Keokuk..... .. ....... 

Dubuque..................^.... 

Dodge  City 

Lonisville...»................. 

Shreveport .......    - 

103 
92 

ibo 

96 

101 

88 

■■••••■•■■■• 

"'ii' 

43 

60 
69 

Iowa 

Ames. ,...,   ,. 

Clinton..... 

Manhattan  &,  Tates 

Center. 
Bowling  Green.. 

Vermil  lonvlUe 

Franklin 

98       ... 

33 

Do 

Kansan 

40 

Kentucky 

107 

S3 

Louisiana.... 

Do 

38 

Maine 

Portland 

Baltixnote  .......M.........M. 

Provincetown.. . 

Port  Huron........^........ 

Kscanaba 

96 

"*97* 
94 

"■'88" 

Do 

42 
63 

"■"46* 

Maryland 

Emmitsbuigh..     — 

Somerset ..... 

Heath  ....... .. 

NUes 

91 

45 

Massachusetts 

Do 

40 

Mi<*hifran 

Do 

Minnesota 

88 

Do 

Moorhead....„.. .............. 

Vioksbunrh ................ 

85 
57 

Hernando.. ....    _"  106 

Mississippi 

Do 

Okolona ' 

44 
42 

Missouri 

Sprinarfleld 

98 

'46  '  Sedalia ._  „_!    98    i 

Do 

Oregon....................  i .... .... 

28? 

Montana 

Fort  Keogh .................. 

Deer  Lodge  and  Mis- 
soula. 

96 

Do 

82 

' 

' 
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TiMe  of  maxmwn  and  minimum  iemperatwrta  for  June,  1882 — Gontiniied. 


Stale  or  Tenitoiy . 


NebiwkA 

Do ^ 

Nevada 

Do 

New  Hampshire , 
New  Jeney . — ... 

Do 

New  Mezioo 

DO..M»-.*aM.««.M.< 


New  York. 


Do. 


North  CtooHna.. 

Do 

Ohio 

Do 


Ofegon  .......M... 

Do 

PenneylTanla.. 

Do 

Rhode  laland..  ... 

Do 

Booth  Carolina. 


Do. 


Do. 


Do 

Vermont. 
irir:^nia....M.. 


!«••  ••■■>•>  —•— >  •■•«••••< 


<••—■•••■ 


••«•• *••••• • * ••• • •••••• »••«•••■■•« 


Washington  Territory... 
WesftVlri^ia. 

Wiaconsin 

D0...MM...M... 

l^yoming.....^........ 


Stgnal  Service. 


Station. 


Omaha< 
North  Platte. 
Winnemuooa... 


Monnt  Washington.. 
Little  BflK  Harbor.^ 
AtlantloGity.........^... 

LaMesilla 

Santa  F6  and  Silver 

City. 
New  7ork  City  and 

Oswego. 
Kocnester  »..iM.«m.»wm.«.  < 

Charlotte.. 
Smithville 


Cineinnati. .....^^ 

Clevelaod  and  To- 

iedo. 
TTmatilla... 
Rosebni^h.... 
nttsburgh..^ 
ErieMi....M»......M. 


Newport 
Nanagansett  Pier..... 
Charleston. 


d^empni8MM..M>.M.«..MM 
KnoxviUe  and  Nash- 
ville, 
rle  Pms  and  El 


Eagle  1 
Paso. 


Fort  Elliott 

Salt  Lake  City. 
Burlington.... 
Norfolk  .M..M.M.....MM* 
Chinooteague .. 

Spokane  Falls^ 


Monninto  wn.. . . 
Madison.. 


Milwaukee......... 

Fort  Washakie^. 


I 


92 


68 

90 


106 


n 


97 


90 


Id 

97 


97 


HO 

of 


96 


M 
flS 
87 

90 


86 

90 
2' 


»••••«•••• 


44 

64 
40 


44 

68 


00 


44 

40 


SO 

89 
46 

lo 


United  States  Army  post  rux' 
geons  or  voluntary  obeervenL 


Station. 


]n(emoiki. 


Humboldt... 


••#••  ••••••••• 


l«  •••«•«  •«•! 


New  Market 

New  Brunswicdc. 
Vineland...., 
Fort  Union. 


West  Point 


FkMtoryville  A  Mad- 
ison Barracks. 


Westerville... 


I^beiry.. 


FortAdamw  ■ 


Hardeville,  King's 
Tree,  Cklorges  A 
Cberaw. 

Allendale  — 

Milan 

Corinth  «.....«......«.« 


• . . .  • ... . 


........... 


Fort  Douglsa... 
Woodstock.... 
Johnsontown  ~~~.  ~~. 
SnowviUe  A  Wythe- 
ville. 


Helvetia.............. 

Betoit 


Franklin 

FortBridger 


••••••••I 


i 


90 


93 


97 


100 


106 


98 


80 


••••••«•• 


•••••■«•• 


48 

60 


41 


40 

86 
46 


••■•••••9 


44 

88 


45 


•••«■«••• 


42 
41 

41 
20 


PRECIPITATION. 


The  distribntioii  of  nuniUl  in  the  United  States  loid  Canada  during  the  month  of 
June,  as  deteimined  from  ohservations  taken  at  more  than  600  stations,  is  exhibited  on 
Chart  III.  The  table  at  the  lower  left-hand  oomer  of  the  chart  shows  ^e  aTerage  rain- 
fiJl  of  Jnne  in  eadi  district,  as  determined  from  Si^oal  Service  observations  dnring  the 
past  ten  years,  and  the  actnal  ndnfhU  dnring  the  coxrent  month,  with  excess  or  defi- 
ciency as  compared  with  the  average. 

There  has  been  a  deficiency  of  rainiUl  in  the  6nlf  States,  the  Middle  and  New  En- 
gland States;  the  greatest  d^ciency  being  in  the  Gnlf  States,  where  it  ranged  from  1.55 
to  1.90  inches.  In  the  northwest  and  Lake  region,  and  in  the  States  north  of  the  Ohio 
River,  there  has  been  on  excess  of  rain&ll,  the  r^on  of  greatest  precipitation  being  in 
the  States  of  the  Upper  Mississippi  Vall^.  On  the  Paofio  coast  the  rainfidl  has  been 
slightly  below  the  average  for  the  month,  except  in  sonthem  Califoniia.  where  it  has 
been  slightly  in  excess,  although  the  average  rainfiill  in  that  section  was  lesB  than  0.2  of 
an  inch. 

Deviations  from  mertu^e  prteipUation.'r-^ndet  this  heading  departures  exhibited  by  the 
reports  from  the  regular  Signal  Service  stations  are  shown  in  the  table  of  comparatiTe 
monthly  roin&lls  (as  publi£ed  in  the  lower  left-hand  comer  of  Chart  III).  The  follow- 
ing items  of  importance  in  connection  with  this  sutject  are  reported  by  voluntoiy  ob- 
servers: HHnoia:  Kiley,  monthly  xoinfiill  4.42  inches,  or  0.32  inch  more  than  the  June 
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average  of  the  past  twenty-one  yean.  Icwa:  Clinton,  monthly  lainfiJI  9.05  indies,  or 
about  2.fi0  inches  more  tlum  the  June  average.  KtmmB:  Yates  Center,  monthly  rain- 
IhJl  8.524,  or  4.42  inches  more  than  the  average  of  the  past  two  years.  Total  precipita- 
tion for  six  months  ending  Jane  30  is  7.13  inches  more  than  the  average  of  the  corre- 
sponding period  for  the  pc^  two  years.  Wellington,  monthly  rainfiUl  3.02  inches,  or 
0.78  inch  below  the  average  of  past  three  years.  Maime :  Gardiner,  monthly  rainiidl  4.25 
inches,  or  1.02  inches  more  than  the  Jane  average  of  the  post  forty-six  yearn.  if«rf<asdSr 
Follston,  monthly  rainMl  2.32  inches,  or  1.43  inches  less  tlum  the  Jane  average  of 
the  post  eleven  years.  Daring  that  period  the  largest  Jane  rainfall,  7.86  inches,  oc- 
curred in  1881;  the  smallest,  1.05  inches,  oocnrred  in  1873.  Mismmri:  Saint  Looi^ 
Missouri  Weather  Service  reports:  *'The  monthly  rain£ill  was  greatest  in  the  north- 
eastern and  least  in  the  sonthwestem  counties.  AtSoint  Louisthe  monthly  nuBlidl  wm 
a  little  more  than  two-thirds  of  the  average  June  rainfall."  ,N€W  York:  North  Volney 
monthly  rainfall  3.33  inches,  or  0.18  inch  more  than  the  June  average  for  the  past  nine 
years.  Palermo,  monthly  rainfidl  2.00  inches.  The  largest  Jane  roinfiiU  that  hasoo* 
cxurred  since  1859,  8.80  inches,  occurred  in  1865;  the  smallest,  0.70  inch,  occurred  in 
1864  and  1870.  Hector,  amount  of  rainfall  for  the  year  ending  June  30,  1882,  is  23.57 
inches.  Virginia:  The  following  record  furnished  by  Mr.  Howard  Shiiver,  of  Wythe- 
viUe,  shows  the  monthly  and  annual  precipitations,  with  the  monthly  averages  fi>r  a 
number  of  yeara: 


Ymt. 

J«IU 

Feb. 

Mar. 

Apr. 

Mar. 

June. 

Ju]7. 

Auff. 

8^^ 

Out 

Nov. 

Dea 

TbteL 

1862 

8.1 

6.8 
4.6 
8.1 
2.2 
2.8 
2.8 
1.6 
8.8 
2.7 
8.1 
2.1 
4.0 
5.7 
4.4 
1.8 
2.8 
7.1 

8.6 
5.8 
&0 
1.7 
2.8 
8.0 
2.8 
2.1 
5.4 
8.0 
4.0 
8.0 
0.8 
2.7 
2.4 
2.6 
8.2 
5.1 

8.8 
2.8 
4.0 
2.3 
8.2 
4.3 
4.0 
8.8 
8.0 
2.7 
6.5 
2.0 
5.7 
8.2 
1.6 
5.6 
2.0 
8.2 

8.6 
8.6 
6.6 
8.8 
L9 
2.8 
8.8 
4.0 
8.4 
5.2 
4.0 
0.8 
6.4 
4.8 
2.6 
8.9 
2.3 
2.8 

8.4 
8.6 
8.2 
8.8 
4.4 
2.8 
4.7 
5.7 
7.8 
1.1 
0.5 
8.4 
8.0 
5.0 
6.1 
2.8 
0.0 
4.6 

8.1 
8.2 
5.0 
2.5 
2.0 
6.5 
8.2 
4.9 
2.8 
8.8 
9.1 
4.0 
4.0 
2.9 
2.0 
2.4 
8.4 
6.6 

4.1 

8.1 
4.6 
5.6 
2.8 
2.5 
L7 
2.8 
2.2 
5.6 
7.8 
2.7 
4.1 
6.4 
2.8 
4.4 
4.1 

**  **  * 

8.7 
8.1 
3.2 
8.4 
2.6 
7.6 
8.4 
2.5 
5.8 
2.7 
4.6 
2.6 
1.9 
3.8 
4.5 
4.8 
2.0 

2.6 
6.8 
0.8 
4.3 
4.2 
1.3 
8.4 
8.4 
2.5 
6.7 
2.4 
4.5 
&8 

&s 

1.8 
8.7 
5.7 

9.4 
5.8 
2.8 
2.6 
2.7 
2.8 
1.7 
1.7 
2.2 
LI 
0.5 
1.9 
8.9 
8.8 
5.2 
1.8 
8.4 

4.8 
4.8 
0.5 
1.8 
L6 
1.5 
L6 
1.5 
2.5 
8.2 
8.8 
6.4 
7.1 
S.8 
1.1 
8.4 
2.6 

4.4 

a8 

1.1 
3.S 
4.1 
L4 
6lO 
S.9 
8.1 
1.8 
2.7 
LO 
4.1 
8.2 
5.4 
2.4 
4.1 

47.0 
5L1 

44.7 

St 

84.1 

43.6 
89.9 
49.0 

1869....... 

1871...... 

1875..... 

1870.M 

Sf 

iaP78 ...... 

laao — 

IfMI 

46.1 

62.5 
88.9 
89.1 
86.1 

11819 

*  * 

8.47 

8.44 

8.45 

8.69 

3.57 

asB 

4.28 

3.63 

3.63 

8.10 

2.91 

2.97 

4L4B 

West  Virffima:  Helvetia^  monthly  rain&ll  8.27,  or  2.65  inches  more  than  the  Jone 
average  of  the  past  six  yeara. 

Table  of  special  heavy,  largest,  and  smaUesl  monthtg  rai^faBs. 


Station. 


Honni  Vernon  Bamoks. 
Binntngham.......... 


OAHAn*. 


Chatham,  N.  B 

CharloUelown,  P.  B.  I. 


New  London.. 


Special  heavy. 


Date. 


21 
19 


19 


24 


Ami. 


2.00 
6.00 


8.06 


LOO 


Dnzation. 


2hn. 


Ihr.SOm. 


Laiirest 
monthly, 


Amount, 
hK^es. 


14.41 


6.77 
6.15 


Smallest  monthly. 


7 


Talladega...... 


Mammoth  TVmk 

Marioona 
nfv«>MftTn 

San  Si 
Pretooti 

Brinkley. 


1km 
an 


I 


Oi< 

aa 

0.47 
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JWe  ofspefiai  Aemiy,  ktrgtgt^  tuuL  smaOai  monUUsf  rainfaU& — Oontinaed. 


^h^  A^^V^^vHSH    S^^^^^^V  ^F  ^V  % 


Date. 


Amt. 


Dumtkm. 


Qonthly. 


AmounI, 
inohes. 


flmallcirt  montlUy. 


StaUon. 


DAKOTA. 

Bmith  vilto.  M  ~  ....•M.MM-. 
Port  Stevenaon**...^. 


20 


•  •  ■  ••••• 


2.53 


•  «  ••»«•« 


■•ft«««««««ia #••«•<  «••««•••« 


••••*••■« 


••••»•«•' 


!»••«•••    ••*« 


]rU>RIDA. 


11 


ka 


&.ai 


8mmI0 

11 


■  ••■»•»•• 


2.04 
2.2A 
U4B 


10  lu*. 
8b>fl^40m. 

ao 


9.00 
7.42 

aw 

0.07 


fi.80 
8.40 
&43 


••••«••...*...*•< 


2»«iid8D 


8.03 
X80 


Griffin ..... 
Mddifloiv.. 
AtkuUa... 


».«...«... « 


VMMM 


njJxoMk 


»ria 

Ohampaigtn  ...............^m.. 

OharleoUm , 

Blinlra .. . ......  ....^—...«.«.......i 

Bookford. 


L4S 


2.01 


*««  «••*•! 


Ihr.JOnu 


•«••••• 


mHAHA. 


JtMManapolla .... 

ILnt^ytlim. 

IxMMifiport...... 

flafiki  Melurad.. 

Hew  Oorydon..^...... 


24 


10 

mam  *•< 

18 


1.40 
1.40 

•  •  •••••< 

8.40 


Ihr. 


k.. 


lhr.45ixk 


M«t  Supply....... 


IOWA. 


Do.... 


»••««••••••• 


Keokuk. 

liOBMU...........^ 

GMnton ..... .... .  m«m. 

Fort  KadtiMNV...... 

IDavenpori  ....m... 

Muaoauae. ..... 


12 


10 


11 
2» 


p •••••••• 


8.10 


8.  SI 

2.  IS 

8.80 
8.10 


10.68 
7.t» 
7.86 
7.76 
7.08 
0.6S 


12.71 

11.18 

10.06 

9.93 

7.70 

6.23 


9.86 
9.10 
&80 
0.70 
0.08 
6.17 


••••• ••« 


12.16 


)«••*  •>••••>  •  •  • 


9.70 
9.60 


*••«•»•••• 
•••••••••«••«•• 


DttbuqiM.. 


■  ■■■PMM  ■■■••—• 


Yoteft  Oenter...... 


24 
94 


14andl6 


'••••■■»■ 


i.oo 

4.20 


2.04 


9hn. 
iS 


Ubm. 


9.00 
8.70 
8.43 
8.20 
7.48 
0.29 
0.10 


CALIFOBXIA. 


*— ■»—  ••««•# 


Prc«Mk> 

Oakland 

PleaaaiUon 

Hvenpora  iniiiin .............. 

Tnujy.-.» 
LAthrop. 
Stookton... 

Oali. 

SommiL..... 

Ghico .......... 

Reddingr.... 

Turlock...... 


!■■— ■■■■■■■■  ■■■■1 


Merced. 
Borden, 
Fr6aiio.........M.«... 

Kingnburgb 

Martinez. .......... 

Byron, 


If  ■■■■■■  il*!!! 


— — —  ■■■■■^■■■l 


South  Val^ 

Sulaun... 
Davla... 

OalMoga 

Woodland 
Oonhen  .... 
Tulare..... 
Delano...... 


•  •••«•••  « 


••— ■  ^m  •  •  ••■«  • 


Mojave  ...........^.............. 

Newball ....................... 

San  Pemando.M............. 

Indto...................... 

Anaheim 


•»—•*■■>■>»—>■  «•■••■• 


■—  — ■■•■■■■■  —  ■■■■■■■»  w 


Petaluuia.... 

Point  San  Joe6... 

Antioch 

X^C  moo  FO«  ••*  •••••«  ■  m—m9  M  •• 

IxMi  Anseleiiu.......... 

BenioiaBa; 

San  Franofaieo - 

lone  .........I 


'••••••«■••< 


Sumner. 
San  Diego. 
Poway .......>»..... 

Aloatrax  Island.. 

Jveene  ...... 

Saorameoto. ........ 

Tttohey^s  Ranohe...... 

Dunnlgan.........^ 

Oolfiix  ,   ■-■  ■. II 

Ptannington ............... 

Red  Bluff 

Tehaohapl .... . 

Knight's  Landing 

Williams. 

Modesto ■. 


>•»■■•••» 
••••••••«• 


8f24 


6.1 


Salinas  City. 

Ravenna.. 

Roeklln..... 

Oampo....... 

Willows... 

Adbi 

Fort  Oastoa 

Brighton 

FortBidweU. 
C>isoo.M  ..M.., 
Oolton 


••■•«••«••«•••••••••■ 


OaOBOlA. 


Sandy  8pting8»MM..M.a 


Springfield... 


1.07 


1.88 


80  m. 


2brs. 


Gainesville....... 

IDABO. 


Cksur  d*  Alene.. 
Lcwiston 


aoo 

0.00 
0.00 

aoo 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
OlOO 
O.00 
0.00 
0.00 
0.00 
0.00 

noo 
aoo 
aoo 
aoo 
aoo 
aoo 

0.00 

aoo 
aoo 
aoo 

aoo 
aoo 

0.00 

aoo 
aoo 

0.00 

aoo 
aoo 

t*oe 
t*ce 
t*oe 
t*ce 
t*ce 
a08 

ao4 
ao4 

0.00 

aoi7 
aoo 
aio 
a  10 
a  10 
a  10 
ai2 
a  18 
ai8 
ai6 
a]» 
a  10 
an 
ai9 
ai9 
a2o 
a2o 

0.26 

a27 
a28 
a28 
a28 

0.81 

a88 
a48 
aoo 


a2i 


a  10 

a80 
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ThNe  tftpeeUa  Aeofy,  largealj  mul  — ffgrf  wimMlg  rantfttUa    OoBthmed, 


MltlHinAM* 


IVoftbpoit...... 

Do..^ 

Do. 

Do. 

BMIle  Creek. 


Smod4 
14 

IS 


SLIS 
9L60 
9.40 

8.00 


Slbxv. 

4hn.CN>in. 

Ihr.OOm. 

Ihr. 


Alpom. 
Port  Hwon. 
TboniviUe.. 


■••••••••«••• 


14 


Gtaad  Haven. 


9l» 

'i'oo 


!##•■•••••>•••  —  ■ 


18 
21iiik'lBm. 


DnluUi, 


XeHdian 
Lake 


ITandlB 


18 


Pvotfem. 


U 


9L64 


8L01 

aoo 


1.80 


•••••••«•••••••••■ 


■••»•««' 


u.eo 


8.00 
8.00 
8.88 
8.84 
8.S 
8.16 
8.08 


8.78 


8.9S 


Wadawortli. 

Beowa^ 

Toaao. 


8La 

a* 

OlSO 


8l€8 
8.00 


out 


Oarlin 

Elko 

Bene 

WellB. 


OlS) 
Ol» 


OLsr 


Port  MeDennltt 

<H«sa. 
Htnnboldfc.. 


■  — •>•— — #•— ■•♦^•^■^■■p 


••••«»  •»•—•—♦■••■■»< 


OOmin. 


P^oioni 
De  Boto... 
Omaha... 


Xonni  WaahingtoD 


«•••«••••«««•• 


asB 


9L00 


81ua.lOm. 


Patonon 


VOBTH  OABOUHA. 


New  Bf  ver  Inlet . 

Morphy ~ 

Kitty  Hawk. 


•••••••■••  •  •! 


16 


•  •••«••••• 


1.00 


40min* 


OBXO. 

College  HiU 


Ptanklin 

A^lWDUa]gpQ  «•■■••••••••••••«•••  •••M* 


■OTTIB  OABOLOIA. 


Oharleston 

Jaokaonboiongh , 


OorlntlL. 


Galveston.... 
Oonoho.... 


TKBMOHT. 


Newport 


16 
18 

19 


8and7 
13 


1.44 


8.25 


2.94 


6.82 
L47 


Ihr. 16m 


8hn.85m. 


Ihr.  40  m. 


«•••••••«• 


7.14 


7.81 
7.81 


Umatilla. 
Albany  «. 


••••••••»••  ••••«■ 


11.40 


9.00 


8L84 


8.27 
8.06 


9.78 


7.88 


9.12 
6.44 


8.16 


8.40 


AivHn 

Oxange. 

Longview 

Tyler.... 

San  Antonio 

Beltoa  .....•..*...« 
LoUng. 


Beamnont. 

Uvalde 

OoUege  Station 


Waoo 


Keiton. 


Almota ... 

Oolftix 

Pomeroy. 


oisr 
a4» 


aa 


an 

&41 


0.00 

aoo 

0.01 
8.09 
0.U 

aif 

a  27 
&» 
a» 
o.» 

0.40 
0.42 

aoo 


aoo 
aoo 


aa 
ai2 
a27 
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TaNe  of  special  heavjf,  larffctif  and  smaUed  monthly  tYiif^alZs— Gontmued. 


Station. 

Special  bea^y. 

Largest 
monthly. 

Smalleat  monthly. 

I>B(e. 

Amt. 

Duration. 

Amount, 
incheo. 

Station. 

Amt 

viRonnA. 
Pent  Monroe ,,.....r.... 

16 

2.84 

4hn. 

wwn  vntoxHiA, 
T^^^ivetlA....... 

a27 

7.76 
6.81 
6.40 

^rx8cx>xcBnr. 
Madison. ,.r,.^.,.,„ 

•  ■»••■  ••«*••••  •••••• 

Beloit 

SmbAmrit .....rr. 

The  following  table  shows  the  least  and  greatest  nnmbeis  of  rainy  and  dondy  days 
and  percentages  of  mean  zelatiTe  hnmidily  as  reported  fiom  the  varions  districts  daring 
the  month: 

Table  of  rainy  and  doudy  days  and  relative  huaUdiiyfor  June,  1882. 


DIstriota. 


New  England 

Middle  Atlantic  States 

South  Atlantic  States 

Florida  Peninsula. 

East  Gulf  States 

West  Gulf  States. 

Bio  Grande  Valley 

Ohio  Valley  and  Tennessee..... 

Lower  Lake  region 

Upper  Lake  region 

£ztreme  Northwest. ~. 

Upper  Miasiaslppi  Valley 

Missouri  Valley 

Northern  Slope 

Middle  Slope 

Southern  Slope. . 
Southern  Plateau. 
Middle  Plateau........... 


•  ••«  ft  •  •  —»—<•»—  m  m*  ••••  • 


NorUiem  Plateau... 
North  Pacific  Coast  r^on... 
Middle  Paoiflo  Coast  region. 
South  Paoiflo  Coast  region... 


!••••••«••••••••••«««•••«••••«••••••< 


Bainydasra. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


9tol7 
7to22 
OtoU 
9  to  14 
4tol5 
8to  8 
2to  7 
12  to  22 
18  to  19 

10  to  20 
9  to  17 

12  to  28 

11  to  20 
6tol7 
4tol8 
4  to  10 
8  to  11 
8to  9 
4  to  14 
8  to  11 
Ito  4 
Ito  8 


Cloudy  days. 


From 
From 
From 
Prom 
From 
From 
From 
From 
From 
From 
From 
From 
Prom 
From 
From 
From 
From 
From 
From 
Prom 
Prom 
From 


9 
6 

4 
7 


2  to  11 
Ito  12 
Ito  8 
2  to 
Ito 
Ito 
2  to 
Ito  14 
4  to  11 

8  to  10 
4  to  10 

9  to  18 
8  to  14 
2  to  11 
4to  7 
Ito 
Ito 
8  to 
Oto 
7  to  11 
Oto  « 
Ito  9 


5 
6 
7 
9 


Belative  humid- 
ity. 


PereenUigea, 
From  68.  Ito  82. 2 
From  58. 6  to  80. 6 
From  60. 6  to  80.1 
From  68. 8  to  75. 8 
From  62. 8  to  78. 6 
From  67.  Ito  79. 6 
From  60. 6  to  81.1 
From  65.  Oto  75. 2 
From  65.  Ito  70. 6 
Prom  62. 6  to  77. 8 
From  67. 6  to  73. 5 
From  58. 8  to  82.0 
From  67. Oto 74. 6 
From  67.  Ito  74. 8 
From  65.0  to  8L  7 
From  87.  Oto  68. 8 
From  85. 4  to  49. 8 
Prom  89.1  to  42l  2 
From  44. 8  to  68. 8 
From  62.  Ito  71. 7 
Prom  41.  Oto  78.5 
From  87. 6  to  7L0 


Snme. — Snow  has  been  reported  by  the  following  stations:  Lansing,  Mich.,  4th;  Wythe- 
Tille,  Vaw,  6th,  light,  spitting  snow,  lasting  a  few  minntes;  Milwaukee,  3d;  Pike's  Peak, 
2^  3d,  4th,  6th,  7th,  8th,  10th,  12th,  13th,  16th;  Mount  Washington,  2d,  3d,  6th;  Boi^ 
lington,  Vt.,  1st,  summits  of  mountains  covered  with  snow;  12th,  20th,  and  21st)  summit 
of  Mount  Marcy  covered  with  snow. 

HaU. — Kittyhawk,  K.  C,  28th:  Severe  hail-storm,  doing  great  damage  to  crops  in 
this  locality;  hailstones  as  large  as  walnuts.  Laredo,  Tex.,  8th:  Severe  hail-storm  from 
6.20  to  7.25  p.  m. ;  sdl  windows  of  northern  exposure  were  broken;  hailstones  of  enor- 
mous size  fell  (some  of  them  weighing  one  pound),  and  drifted  in  places  to  a  depth  of 
six  inches.  Great  damage  was  done  by  the  breaking  of  skylights  in  stores,  exposing 
goods  to  the  violence  of  the  storm.  Dubuque,  Iowa,  16th:  For  thirteen  minutes,  com- 
mencing at  2.54  p.  m.,  the  largest  and  most  destructive  hailstones  feU  that  were  ever 
seen  at  this  place.  The  hailstones  measured  from  one  to  17  inches  in  circumference,  the 
largest  weighing  one  pound  and  twelve  ounces.  Washington  park  was  literally  covered 
with  hailstones  as  large  as  lemons,  and  large  basketfnls  could  be  gathered  in  a  few  min- 
utes. They  exhibited  diverae  and  peculiar  formations,  some  being  covered  with  knobs 
and  icicles  half  on  inch  in  length;  others  were  surrounded  by  rings  of  different  colored 
ice  with  gravel  and  blades  of  grass  imbedded  within  them.    The  foreman  of  the  Novelty 
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Inm  Works,  of  this  city,  states  that  in  two  large  hailstoxies  melted  hy  him  were  found 
smaU  living  frogs.  A  number  of  persons  were  severely  cat  and  braised  by  the  falling 
huJstones.  The  damage  inflicted  is  estimated  at  $5,000.  One  florist  lost  2,387  panes 
of  glass.  Hnndieds  of  windows  of  south  and  west  ezposnre  were  broken,  indnding 
twenty  windows  of  heavy  French  plate  glass.  Railroad  men  report  that  hail  fell  at  2  p. 
m.  at  McGregor,  forty  miles  northwest.  No  hail  fell  on  the  eastern  side  of  the  Missis* 
sippi,  or  at  Julien,  six  miles  west  of  this  city.  Cairo,  HL ,  27th:  Daring  the  violent  stonn, 
a  description  of  which  will  be  found  dsewhere  in  the  Review  under  the  head  of  kxad 
storms,  considerable  large  hail  fell  along  the  center  of  the  storm  north  of  this  station. 
La  Crosse,  Wis.,  27th:  Large  quantities  of  hail  fell  along  the  track  of  the  tornado  (see 
local  storms)  of  this  date.  Omaha,  25th:  Hailstones  measuring  one  eighth  of  an  indi  in 
diameter  fell  for  twenty-five  minutes  during  storm.  Huron,  Dak.,  23d:  Storm  aooom- 
panied  by  destructive  haiL  Helena,  Mont.,  8th:  During  storm  nailstones  fell  meas- 
uring one  inch  in  diameter.  West  Las  Animas,  Colo. ,  11th:  Heavy  shower  of  hail  lasting 
thirty  minutes;  hailstones  measuring  three-eighths  of  an  inch  in  diameter  fell,  breakiog 
moch  window  glass.  Morrison,  IlL,  16th:  Destructive  hail-storm  reported  to  have  oc- 
curred near  Lyndon  in  this  State.  Anna,  HI.,  18th:  Severe  hail-storm;  hailstones  thre»* 
fourths  of  an  inch  in  diameter,  breaking  much  glass.  Worcester,  Mass.,  4th:  A  heavy 
hail-storm  occurred  a  few  miles  north  of  this  city.  Thorn viUe,  Mich.,  8Ui:  CiHisidera- 
ble  damage  done  to  com  and  wheat  fields  and  gardens  by  hail;  the  track  of  the  storm 
was  about  one  mile  in  width;  on  the  18th  a  hail-storm  oocuiied  in  the  township  of  Good- 
land  in  this  State;  several  wheat  fields  were  entirely  destroyed;  hailstones  fell  weighing 
two  ounces.  Protem,  Mo.,  11th:  Hail-storm  causing  great  damage  to  the  wheat  crop 
and  ihiit;  the  hailstones  were  about  two-thirds  as  la^  as  hen's  eggs»  and  were  of  ir- 
regular BhaipeB.  Freehold,  N.  J.,  4th:  Destractive  hail-storm  oocurred  between  9.20 and 
10.15  p.  m.  over  a  strip  of  country  lying  to  the  east  of  this  place;  the  path  of  the  storm 
was  about  thirty  miles  in  length  and  half  a  mile  in  vridth.  25th:  Sev^e  storm  aooom- 
panied  by  hail,  consis^g  mostly  of  jagged  and  broken  ice;  some  specimens  measuring 
one  and  three-eighths  inches  in  length  and  half  an  inch  in  thickness.  Weldon,  N.  C, 
4th:  During  severe  storm  hailstones  as  lai^ge  as  hoi's  c^ggs  fell.  Fallsington,  Pa.,  25th: 
Hail-storm  at  5  p.  m.,  during  which  the  temperature  fell  16^  in  a  few  minutes;  some  of 
the  hailstones  were  an  inch  and  a  half  in  length  and  of  irregular  shj^es.  ^dney,  Nehr., 
14th:  Heavy  storm  accompanied  by  hail  of  remarkable  siae  destroying  much  wxadow 
glass. 

HaQ-Btorms  of  less  violence  have  oooarred  in  the  various  States  and  Territories  as  fel- 
lows: Arieona:  Yuma,  18th;  Colorado:  Fort  Lewis,  12th;  Dakota:  Fort  Meade,  12th; 
Bismarck,  12th,  30th;  Rapid  City,  15th;  Fort  Hale,  17th;  Fort  Stevenson,  2l8t;  Wfek- 
low,  24th;  Georgia:  Atlanta,  17th;  Augusta,  18th;  Savannah,  20th;  /Zlmofls.*  Bwanwkdc, 
21st;  Rockford,  24th;  Indiana:  Saint  Meinrad,  26th;  lotpo:  Ctinton,  16th;  GntteBbog; 
16th,  24th;  Nora  Springs,  17th,  21st;  Burlington,  18th;  Des  Moines  and  liidependenoe^ 
22d;  Kanaaa:  Yates  Center,  14th,  15th;  Maine:  Gardiner,  9th;  Marykmd:  Baltimore 
19th;  Massad^udeUa:  Worcester,  4th;  Boston,  5th;  MidUffan:  Thomville,  8th;  Port  Hu- 
ron, 14th,  18th;  Litchfield,  15th;  Missouri:  Protem,  2d,  15th;  Montana:  New  Chia^, 
9th;  Terry's  Landing,  20th,  28th;  FortShaw,  ^;  Forts  Caster  and  Ellis,  28Ui;  Nebnuka: 
Fremont,  17th;  Fort  Niobrara,  20th;  Genoa,  23d;  Nevada:  Winnemucca,  9th;  FortMc- 
Dermitt,  11th;  Carson  City,  14th;  Pioche,28th;  NewHampskire:  GniUm,  19th\  NemJer- 
«y :  Freehold,  4th,  25th;  Readington,  15th;  Oipe  May,  19th;  Pateison,  20th;  Kern  York 
North  Volney,  2d,  15th;  Palermo,  2d;  Troy,  4th;  Oswego  and  Rochester,  19th;  Ohio 
Cleveland,  4th;  Cincinnati,  16th;  Oregon:  Portland  and  Umatilla,  18th;  Vemugivmia 
Dybehy,  6th,  17th;  SoiUh  Qtrolina:  Charleston,  15th;  Thmessee:  MemjAia,  12th;  Chat- 
tanooga, 17th;  Murfieesborough,  18th;  Nashville,  22d;  Knox ville, 28th;  Texas:  Henrietta, 
ad,  Laredo,  8th;  Eagle  Pass,  13th;  Vermont:  Lunenbnrgih,  9th;  Waskingtom  Anrilory: 
Dayton  and  Spangle,  20th;  West  Virginia:  Morgantown,  19th. 

8leeL — Sleet  was  reported  as  follows:  On  summit  of  Mount  Washington,  8d;  Pike's 
Tmk,  1st,  2d,  3d,  7th  to  11th,  18th,  19th,  27th. 

COTTOK-BEQION  BEPOBTB. 

The  following  table  gives  the  average  lain&ll,  mean  of  maximum  and  mean  of  mini- 
mum temperatures  in  each  of  the  cotton  districts  as  shown  on  Chart  YI,  issued  with  the 
April  Review: 
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Mdecfologiedl  record  for  the  coOon  ditiricUf&r  the  month  ofJune,  1882. 
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MeUoroiogiedl  record  for  the  eotUm  dUtrida  for  ihe  m&iUh  of  May^  1882. 
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Meteorological  record  for  ihe  cotton  dUtritU  for  the  month  of  April,  1882. 


WIKD8. 


The  pi«Tailiiig  winds  at  Signal  Service  stations  dming  the  month  of  Jnne,  1882,  are 
shown  on  diiart  JI  by  arrows,  which  fly  with  the  wind.    In  New  England,  the  Middle, 
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and  Soutbem  States,  and  fiK>m  the  Ohio  Vallej  westward  to  Coloxado,  the  winds  were 
southerly;  in  Texas,  and  at  stations  on  the  Soathem  Slope,  south  to  southeasterly;  in 
the  Upper  Lake  region  and  the  Extreme  Northwest,  northerly  to  easterly:  in  the  Upper 
Mississippi  Valley  and  in  the  Plateau  B^ions,  variahle;  in  Uie  Biiasouii  vall^,  south- 
easterly, and  on  the  Pacific  coast,  northwesterly  to  southwesterly. 

Total  movements  of  the  otr.— The  following  are  the  laigest  total  moTemeats  at  Signal 
Service  stations:  Mount  Washington,  28,235  miles;  Pike's  Peak,  15,023;  Hatteias,  12,410; 
Kit<7  Hawk,  0,960;  San  Frandaeo,  0,730;  Macon.  N.  C,  0,610;  Indianola,  0,351;  San- 
dusl^,  0,342;  Concho,  0,339;  Galveston,  0,320;  Delaware  Breakwater,  0,303;  New  Shore- 
ham,  B.  L,  8,057;  Stockton,  Tex.,  8,010;  Fort  Elliott,  Tex.,  8,749;  Gape  Heniy,  Ya., 
8,749;  Champaign  Jll.,  8,415;  Dodge  aty,  8,249;  MUwankee,  8,178;  Sandy  Hook.  8,044. 
The  smallest  are:  Vickshuigh,  1,895;  La  Mesilla,  N.  Mex.,  1,967;  Silver  Ci^,  N.  Hex., 
2,360;  Lynchhuigh,  2,447;  Bosebuigh,  Oreg.,  2,591;  Nashville,  2,634;  Augusta.  Ga., 
2,636;  MisBOula^Mont,  2,733;  Olympia,  2,775;  Tucson,  2,791;  Fort  Smith,  Ark.,  2,065. 

Sigh  winds. — ^The  following  high  velocities  were  reported  mm  the  summit  of  Mount 
Washington:  let,  84  miles,  SW.;  2d,  77,  NW.;  9th.  75,  NW.;  19th,  02  W.;  20th,  80, 
KW.;  21^  80,  NW.;  25th  and  26th,  05,  NW.,  maximum  for  the  month.  On  all  oilier 
days  during  the  month,  velocities  reached  or  exceeded  50  miles  per  hour,  with  the  ex* 
oeption  of  the  following:  4th,  6th,  11th  to  14th,  23d,  and  30th.  Stations  reporting  ve- 
locities of  50  miles  per  hour  or  over  are  as  foUows:  Pike's  Peak,  64  W.,  17th;  Fort  Ben- 
ton, Mont.,  64,  W.,  20th;  Tankton,  61,  NW.,  24th;  Saint  Louis,  61,  N.,  17th;  Fort 
Elliott,  Tex.,  60,  N£.,  12th;  Indianapolis,  60,  W.,  20th;  Dodge  City,  56,  KW.,  30th; 
North  Platte,  53,  £.,  lOtfa;  Fort  Custer,  52,  W.,  28th;  West  Las  Animas,  Colo.,  52,  SE., 
10th;  Henrietta,  Tex.,  52,  NW.,  12th;  Nashville,  52,  W.,  18th;  Hatteras,  52»  SW.,  iBt; 
La  Crosse,  50,  SW.,  24th. 

Local  storms, — ^There  have  heen  in  the  monUi  of  June  many  tornadoes  and  severe  storms 
which  have  resulted  in  great  loss  of  life  and  destruction  to  property.  By  far  the  most 
disastrous  was  the  tornado  which  swept  through  eastern  Iowa  on  the  17th  of  the  month. 

llie  following  accounts  of  storms  have  heen  arranged  in  States  and  in  successive 
dates  as  nearly  as  possible:  Arkansas:  Osceola,  17th,  a  severe  wind-storm,  accompanied 
by  hall,  unroofed  several  houses  and  totally  demolished  one.  Much  damage  vras  dene  to 
crops.  Dakota:  Wicklow,  24th,  a  severe  storm  occurred,  accompanied  by  rain  and  haiL 
Considerable  ii\iu]Qr  was  done  to  &nn  property  and  crops,  the  wind  reaching  a  vetod^ 
of  60  miles  per  hour,  from  the  SSW.  At  Forestburgh,  25  miles  northwest  of  Alex- 
andria, 24th,  a  severe  storm  occurred,  several  buildings  were  blown  down.  Tanktim, 
24th,  severe  storm,  several  building  in  the  country  blown  down.  The  steamer  Tomp- 
kins was  blown  from  her  moorings.  Georgia:  Atlanta,  17th,  severe  thunder  and  rain 
storm,  accompanied  by  hail;  the  wind  attained  a  velocity  of  40  miles  per  hour.  Maqy 
trees  in  the  suburbs  were  blown  down.  Forsyth,  18th,  a  violent  virind  and  lain  atona 
occurred  west  of  this  place  doing  much  damage  to  crops  and  fences.  lUineis:  Geneseo. 
17th,  during  a  heavy  storm,  the  spires  of  two  churches  were  blown  down  and  several 
buildings  were  more  or  less  damaged.  At  On^n,  the  storm  was  equally  severe,  many 
bams  and  outbuildings  were  blown  down  by  the  wind  or  carried  ofif  by  the  flood.  Clin- 
ton, 17th,  a  heavy  wind  and  rain  storm  passed  over  DeWitt  County,  doing  a  laige  amount 
.  of  damage  to  &rm  property  and  crops.  The  storm  passed  from  NW.  to  SE.,  and  is  de- 
scribed as  being  a  whirlwind;  in  Wilson  township  it  demolished  a  bam  and  injured  much 
stock,  and  the  rye  crop,  which  was  nearly  ready  to  harvest,  was  greatly  ii^ured  and  num- 
bers of  fruit  trees  were  uprooted.  Vandalia,  17th,  thestorm  was  acoompsmied  by  rain  and 
vivid  lightning;  much  of  the  wheat  crop  was  blovm  down  and  also  a  considerable  amount 
of  timber.  The  Okaw  bottom-lands  were  submerged  and  several  hundred  acres  of  com 
were  under  vrater.  Carmi,  17th,  during  a  severe  wind-storm,  the  opera  house  was  un- 
roofed and  several  buildings  sustained  severe  damage.  Many  fruit  and  shade  trees  were 
destroyed.  At  Lebanon,  Salem,  and  Edwardsville,  the  storm  vras  more  or  less  severe; 
some  damage  was  done  to  wheat,  but  not  so  much  as  in  oth^  districts.  Cairo,  17th,  3.10 
p.  in.,  the  wind  suddenly  veeied  from  northwest  to  southwest,  when  a  tornado  appealed, ' 
which  lasted  from  3.10  to  3.35  p.  m.  Thestorm-clpud  advanced  from  the  northwest  and 
was  of  a  dense  black  color  in  front,  while  the  northwestem  edge  of  the  cloud  presenteda 
smooth  surfMse,  having  a  greenish  hue.  A  roaring  noise,  and  a  rotating  cloud  of  dust) 
which  enveloped  eveiy  object  in  its  path,  preceded  the  storm.  Several  houses  were  un- 
roofed, including  the  United  States  custom-house,  and  twenty  empty  freight  cars  were 
derailed  and  overthrown  by  the  wind.  The  track  of  the  storm  was  from  west  to  east, 
passing  through  Alexander,  Pulaski,  and  Maaaao  Counties,  and  vras  from  8  to  10  miles 
wide.  In  the  center  of  the  trad^  large  hail  fell,  but  none  vras  observed  at  this  station; 
trains  were  delayed  by  the  fidlen  trees  across  the  track,  and  one  man  vras  killed,  and  othen 
were  more  or  less  injured.  Steamers  had  their  smoke-etacks  blovm  down,  others  broke 
adrift  and  sank,  or  sustained  great  damage.  The  total  damage  caused  by  this  stom,  in 
southern  Illinois,  is  estimated  at  $16,000.    Moirison,  24th,  a  severe  storm  of  tiiunder, 
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lightning  and  lain  occurred  at  thia  place,  seyeral  buildings  were  damaged  by  lightning 
and  many  bnndreds  of  fruit  trees  were  destroyed.  Rockfoid,  d4Ui,  a  tcMrnado  and  heavy 
hail-otonn  oocaiied;  hail-stones  were  as  huge  as  hen's  ^gs,  and  nearly  every  window 
in  town  was  broken.  The  storm  caused  grSit  damage  to  ftuit  and  other  crops.  Cham- 
paigUy  25th,  from  2.45  to  4.45  p.  m.,  a  severe  gale  caused  much  damage,  especially  in 
the  northwestern  part  of  the  city;  a  large  bam  was  blown  down,  fruit  trees  uprooted  or 
broken  off,  and  great  damage  resulted  to  com  and  other  crops.  Charlestcm,  25th,  heavy 
storm  during  the  evening,  many  orehards  were  destroyed  and  forest  trees  blown  down. 
Oregon,  30th,  a  heavy  storm  of  wind  and  rain,  aooompanied  by  thunder  and  lightning, 
caused  great  damage.  Fifteen  houses  were  damaged  by  lightning,  and  one  person  was 
killed;  bridges  were  swept  away,  and  hundreds  of  acres  of  grain  were  entirely  mined. 
The  damage  in  the  town  said  vic^ty  is  estimated  at  $50,000. 

Indiana:  Indianapolis,  16th,  severe  thunder-storm,  aooompanied  by  high  wind  and  very 
heavy  rain,  occurred  at  4.30  p.  m.  Many  streets  were  flooded  and  several  buildings 
"were  damaged  by  lightning;  hundreds  of  shade  trees  were  blown  down  or  broken  off. 
Shelbyville,  16th,  severe  storm,  with  torrents  of  rain;  streets  were  inundated  and  the 
aonth western  part  of  the  city  was  under  water.  North  Vemon,  16th,  several  buildings 
were  damaged  by  lightning  and  flood,  and  growing  crops  sustained  great  injury.  Saint 
Meinrad,  17th,  during  a  fierce  northwest  gale,  witii  heavy  thunder  and  rain,  many  for- 
est and  fruit  trees  were  uprooted.  Indianapolis,  25th,  at  6  p.  m.,  heavy  wind-squall 
swept  over  the  city.  Many  houses  |rere  unroofed,  and  fences  and  trees  were  blown 
down.  The  greatest  damage  caused  by  the  storm  was  the  destruction  of  the  steeple  of 
Saint  Paul's  cathedral.  The  wind  attained  a  velodly  of  60  miles  per  hour  and  the  du- 
ration of  the  squall  did  not  exceed  one  minute.  The  totsd  damage  to  the  dty  is  esti- 
mated at  $20,000. 

Jmoa:  Iowa  City,  17th,  a  tornado  visited  this  place,  demolishing  several  houses  and 
other  buildings  and  causing  considerable  damage  to  other  proper^.    Davenport,  17th, 
very  severe  storm;  telegraph  wires  were  prostrated  and  mudi  damage  was  done  to  build- 
ings.   Ames,  17th,  at  7.45  p.  m.,  a  tornado  passed  about  three-quarters  of  a  mile  south 
of  ^at  place.    The  width  of  the  teack  was  from  30  to  40  rods,  and  the  tornado  pursued 
an  easterly  course.    Grinnell,  17th,  the  tornado  at  this  place  was  of  unequaled  se- 
verity, and  wrought  great  destruction  to  life  and  property.     From  reports  at  hand,  the 
tornado  appears  to  have  formed  in  Green  County,  in  the  center  of  the  western  half  of  the 
State,  and  about  90  miles  west  of  Grinnell.    The  tornado  pursued  an  easterly  course 
tluough  Boone  and  Story  Counties,  and  almost  parallel  with  the  Chicago  and  North- 
western RaUroad  as  far  as  Marshall  County,  here  its  course  changed  to  the  southeast- 
ward toward  Poweshiek  County.    Persons  residing  at  Ogden,  15  miles  east  of  Jefferson, 
Green  County,  saw  the  tornado  pass  along  a  little  to  the  south  of  that  place,  but  no  dam- 
age was  done  in  that  vicinity,  as  the  tornado  probably  did  not  strike  the  earth  near  there. 
Three  persons  were  killed,  and  considerable  damage  was  done  near  Nevada,  Story  County, 
and  much  damage  was  also  done  in  JaBfper  County  during  the  passage  of  the  toraado- 
cloud.    At  Rock  Creek  township,  Jasper  County,  15  houses  were  demolished  and  four 
persons  killed.    The  tornado  then  advanced  toward  Giiunell,  where  it  proved  more  de- 
structive than  at  any  point  along  its  track,  causing  great  loss  of  Ufe;  it  then  passed  south- 
eastward, and  it  is  probable  that  the  same  tornado  caused  the  destruction  at  Mount  Pleas- 
ant, in  Henry  County.    The  distance  from  Jefferson,  where  the  storm  was  first  observed, 
to  Mount  Pleasant,  is,  following  the  track  of  the  tornado,  about  200  miles,  and  as  it  was 
first  observed  at  7.30  p.  m.  at  Jefferson,  and  the  damage  occurred  at  Mount  Pleasant  at 
about  11  o'clock,  it  would  appear  that  the  tornado  traveled  at  about  55  or  61  miles  an 
hour.    Respecting  the  destruction  caused  by  this  disastrous  storm,  the  following  is  given: 
The  storm-cloud,  which  was  of  the  usual  frinnel-ehai)ed  appearance,  and  accompanied  by 
a  roaring  noise,  floods  of  rain,  and  a  vivid  electrical  display,  struck  the  town  about  8.30 
p.  m.  of  Saturday^  June  17.    The  width  of  the  track  appears  to  have  been  comparatively 
narrow,  but  within  its  limits  everything  was  destroyed;  it  entered  the  town  from  the 
west,  and  moved  a  little  north  of  east,  laying  the  entire  northwestern  part  of  the  town 
in  ruins,  nearly  aU  the  buildings  being  crushed  to  splinters  by  its  terrific  force,  and  the 
streets  flooded  to  a  depth  of  one  foot  of  water.    The  total  damage  was  inflicted  in  five 
minutes,  not  less  than  one  hundred  dwellings  in  the  town  being  reduced  to  ruins.    The 
tornado  then  turned  toward  the  southeast  and  struck  Iowa  College,  a  three-story  brick 
building,  which  was  leveled  to  the  ground,  some  of  the  students  l^ing  killed  and  others 
injured.    A  train,  consisting  of  an  engine  and  21  cars,  was  wrecked  about  one  and  a  half 
miles  east  of  the  town,  14  cars  being  blown  from  the  track  by  the  terrific  force  of  the 
wind^    The  number  of  persons  killed  amounts  to  about  60,  and  150  were  more  or  less 
seriously  ii\jured;  the  number  of  houses  destroyed  and  damaged  is  140,  and  the  loss  of 
property  will  amount  to  about  $600,000.    Before  reaching  the  town,  the  tornado  devas- 
tate several  forms  in  its  track,  killing  or  seriously  injuring  the  inmates  of  tiie  dwellings. 
Some  of  the  houses  appear  to  have  been  blown  outward,  while  others  were  lifted  up  and 
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carried  aome  dislance,  tben  deposited  in  splinters  on  the  ground.  The  storm  then 
passed  eastwaid^  with  nnabated  fury)  to  Malcolm,  a  small  town  of  about  800  people,  8 
miles  east  of  Gnnnell;  it  struck  this  place  in  its  northern  half^  and  wrought  destruction 
as  complete  as  at  Grinnell.  Houses  were  blown  down  and  completely  demolished,  two 
churches  were  ruined,  7  persons  were  killed  and  a  number  were  seriously  injured,  and 
much  stock  was  also  killed.  Leaving  Malcolm,  the  tornado  struck  Brooklyn,  where  it 
inflicted  serious  damage  to  life  and  property :  at  this  point  it  took  a  southeasterly  oourse 
toward  Henry  Couuty,  and  finished  its  work  of  destruction  at  Mount  Pleasant  The 
tornado  struck  that  place  at  about  11  p.  m.,  and  in  a  few  minutes  had  caused  great  dam- 
age to  buildings,  fences,  merchandise,  &Q,  The  storm  continued  to  rage  with  violeooe 
for  two  hours,  but  the  greatest  destruction  occurred  at  its  beginning.  Houses  were  blown 
down  or  unroofed,  churches  were  unroofed  and  the  steeples  swept  away,  and  orchards 
and  crops  more  or  less  ruined.  Nearly  all  the  houses  weie  unroofed  and  their  interiors 
were  deluged  by  the  heavy  rain,  causing  great  damage  to  goods.  Some  loss  of  life  is  also 
reported  from  this  place,  while  many  persons  have  been  injured.  The  damage  to  profH 
erty  and  crops  in  the  town  and  vicinity  is  estimated  at  ^500,000.  It  is  probable  that 
the  total  number  of  lives  destroyed  by  this  tornado,  during  its  entire  path,  will  amount 
to  more  than  100,  while  the  damage  to  property  is  incalculable. 

Dubuque,  22d,  at  5.50  p.  m.,  a  heavy  thunder-storm  with  violent  gusts  of  wind  burst 
over  tiie  city.  Trees  were  uprooted  and  fences  and  outhouses,  sheds,  &c.,  were  blown 
down.  Considerable  damage  was  done  in  the  northern  and  western  parts  of  the  dty. 
Indep^idence,  22d,  a  severe  storm  of  hurricane  force  burst  over  that  place  between  4.30 
and  5.00  p.  m.  It  would  appear  that  this  storm  was  a  violent  and  exceptional  wind- 
storm, yet  it  partook  somewhat  of  the  nature  of  a  tornado,  having  at  times  the  spiral 
and  twisting  motion  characteristic  of  tornadoes,  but  it  was  without  the  funnel-shaped 
doud,  and  only  displayed  the  whirling  motion  at  intervals.  Many  houses  were  blown 
down  or  unroofed,  and  a  number  of  outbuildings  and  large  quantities  of  fencing  were  car- 
ried completely  away.  A  large  smoke-stack,  130  feet  high,  was  leveled  to  the  ground; 
two  persons  were  killed  and  several  ii\jured;  the  loss  of  property  amounts  to  about 
$150,000.  The  track  of  the  storm  was  not  extended,  and  was  about  20  miles  in  length. 
It  formed  east  of  Cedar  River  and  visited  Jeasup  at  about  4.35  p.  m.,  and  was  veiy  severe 
at  that  place,  fiain  fell  in  torrents,  flooding  the  streets,  and  the  wind  swept  everything 
before  it;  maple  trees  ten  inches  in  diameter  were  twisted  off,  several  houses  were  on- 
roofed,  and  a  great  many  bams  were  totally  wrecked.  At  Pleasantville,  Marion  County, 
some  damage  was  also  done  to  buildings,  and  also  in  the  townships  of  Walker  and  Bow- 
ley.  Emmittsburgh,  24th,  a  tornado  passed  through  Clay  County,  doing  considnBA^le 
damage,  and  struck  Emmittsburgh  about  7.30  a.  m.  The  storm  raged  with  teirific  vio- 
lence for  25  minutes,  during  whidi  time  many  houses  were  demolished  and  others  un- 
roofed ;  bams  and  fences  were  carried  away.  Immense  volumes  of  water  from  Swan  Li^» 
were  caught  up  and  dashed  agednst  the  houses  left  standing.  Four  persons  were  killed 
and  several  were  ii\jured;  during  the  passage  of  the  stonn  through  Qay  County  20  fiurm 
houses  were  blown  down  and  4  persons  were  killed.  Patterson,  24th,  a  heavy  wind  and 
rain  storm  did  considerable  damage;  a  store,  five  dwellings,  and  two  stables  were  blown 
down,  and  many  fiirms  in  the  vicinity  were  more  or  less  damaged.  Hoopersville,  24th. 
a  hurricane,  which  lasted  15  minutes,  caused  great  damage;  a  diurch,  school-house,  and 
25  dwellingB  and  boms  were  more  or  less  damaged,  and  one  man  was  fiitally  iiyured. 
Cedar  Rapids,  29th,  a  ftirious  storm  occurred,  but  did  not  strike  the  ground  except  in  a 
few  places,  where  it  caused  much  damage. 

KanBtu:  Atchison,  16th,  one  of  the  most  severe  storms  ever  experienced  oocuired  at 
Atchison  on  the  above  date.  Bain  fell  in  torrents,  flooding  ceUars  and  bas^nents,  and 
the  electrical  phenomenon  was  particularly  brilliant,  the  heavens  appearing  as  one  blaze 
of  light  for  two  hours.  Several  houses  were  struck  by  lightning  and  iigured,  while 
many  others  were  either  completely  demolished  or  unroofed.  All  telegraph  wires  were 
prostrated  and  nulroad  travel  suspended.  No  lives  were  lost  during  tiie  storm,  but 
many  persons  were  ii\jured.  The  damage  in  the  town  is  estimated  at  fl5,000.  On  the 
Santa  F^  Bailroad,  20  miles  east  of  Topeka,  15  freight  cars  were  blown  from  and  across 
the  track  J  growing  crops  were  much  injured,  com  being  flattened  and  broken,  and  in 
some  sections  the  damage  is  irreparable.  Leavenworth,  17th,  the  heaviest  and  most  de- 
stractive  wind-storm  ever  known  visited  this  station.  The  storm  began  at  12.13  a.  m.,' 
and  for  five  minutes  the  wind  r^pstered  a  velocity  of  72  miles  an  hour,  and  during  that 
five  minutes  the  most  of  the  damage  occurred.  Many  buildings  were  unroofed  and 
frame  stroctures  blown  down;  the  top  of  the  Kansas  Central  Elevator  was  blown  off  and 
the  building  twisted  off  its  foundation;  trees  were  uprooted  and  others  broken  off  doaa 
to  the  ground.  The  storm  struck  the  Mount  Saint  Mary's  Female  College,  a  few  miles 
south  of  the  city,  and  blew  down  the  main  tower  of  the  building;  the  tower  fell  on  the 
roof  and  crushed  through  the  dormitories,  killing  four  children  and  ii]jnring  many  o^en. 
A  man  is  reported  to  have  been  blown  into  the  Missouri  Biver  and  drowned,  near  the 
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Union  depot  Froit  mm  stripped  from  the  treed,  but  wheat  is  reported  to  be  not  sen- 
oosly  i^jored.  The  total  damage  to  the  cHgr  ia  estimated  at  $900,000.  Topeka,  17th, 
the  storm  did  considerable  damage,  unroofing  many  bnildtngi  and  uprooting  trees;  no 
loB»  of  life  or  stock  is  reported,  valley  Foils,  17th,  a  building  was  blown  from  its  fonn- 
dation  and  another  nmoofed.  Hundreds  of  trees  were  broken  off,  and  the  damage  to  the 
fmit  crop  is  very  great,  but  field  crops  did  not  suffer  much  injury.  25th,  a  tornado 
passed  through  Phillips  Oonnty,  doing  oonsidemble  damage  at  Kirwm;  the  storm  pnx^ 
sued  an  easterly  oourse  and  struck  the  town  of  Maiysville,  where  it  did  mudi  damage. 
Residences,  churches,  and  barns  were  demolished  and  several  persons  were  more  or  lees 
injured;  the  same  storm  wrecked  a  train  near  Tedmage  and  demolished  five  houses  at 
Avola,  about  three  miles  from  Talmage.  Several  persons  are  reported  killed  and  some 
ir^ured. 

Kentucky:  Anchorage,  15th,  heavy  thunder  and  rain  storm,  accompanied  by  bail.  Sev- 
earal  buildings  were  set  on  fire  ^d  completely  destroyed  by  li^tning. 

Michigan:  8th,  a  tornado  swept  through  Saint  Clair  County  on  the  night  of  this  data 
It  first  began  as  a  wind  and  rain  storm,  which  continued  fbr  about  two  hours,  when  blade 
and  heavy  clouds  formed  in  the  northwest  and  advanced  acroes  ttie  county.  The  tor* 
nado  swept  away  houses,  bams,  fences,  etc.,  and  idl  ikrming  implements  in  its  path. 
Objects  were  lifted  upwards  and  deposited  at  several  rods  distant  fiom  their  stiuting 
point.  Great  destruction  occurred  to  crops  and  oicbaids,  and  in  some  parts  of  its  track 
not  a  single  tree  was  left  standing  and  several  penons  were  more  or  less  injured.  The 
width  of  the  track  varied  from  30  to  80  rods.  18th,  a  tornado  occurred  in  Saginaw 
County,  and  sweeping  through  a  port  of  Huron  County,  stamck  the  lidse  south  of  Port 
Austin  and  formed  two  distinct  water  spouts,  which  paaaed  rapidly  eastward.  In  the 
track  of  the  tornado  doud,  which  was  ftuinel-shapedand  accompanied  by  a  roaring  sound, 
buildings  were  lifted  finom  their  foundations  and  demolished,  the  inmates  sustaining,  in 
some  cases,  serious  injury.  Many  bams  were  destroyed  and  much  valuable  stock  was 
killed;  in  the  townships  of  Grant,  Brookfield,  and  Bad  Axe,  several  buildings  vrere  de- 
stroyed and  standing  timber  was  twisted  off  and  carried  avray.  The  storm  vras  accom- 
panied, in  some  places,  by  heavy  rain  and  hail.  24th,  a  severe  storm  passed  through 
Livingston  County  on  this  day,  destroying  crops,  fruit,  fences,  &c ;  and  several  persons 
were  iigured. 

M<nne:  Gardiner,  20th,  at  5.45  p.  m.,  a  severe  northwest  storm  occurred.  Severed 
large  trees  were  blown  down  and  an  ice-house  was  unroofed;  the  extreme  violence  of  the 
gode  lasted  about  ten  minutes. 

Mitaowri:  Saint  Louis,  16th,  a  severe  storm  hegisai  on  this  date  and  increased  in  force 
until  the  17th.  The  wind  blew  vrith  great  violence,  readiing  a  velocity  of  00  miles  per« 
hour;  rain  fell  in  torrents  and  the  storm  was  accompanied  by  heavy  thunder  and  a  vivid 
and  brilliant  display  of  lightning.  In  the  city,  chimneys,  signs,  windows,  and  trees 
were  blown  dovm  and  telegraph  wires  were  prostrated.  It  is  estimated  that  $10,000 
wUl  cover  the  loss.  The  greatest  damage  occurred  along  the  river;  steamboats  dragged 
their  moorings  and  were  carried  down  the  river,  and  others  collided  vrith  irresistible 
force  and  sank;  a  large  number  of  coal  flats  were  more  or  less  damaged.  It  is  estimated 
that  the  loss  to  steamboat  property  vrill  exceed  $26,000.  Kansas  City,  17th,  a  hurricane 
of  wind  and  rain  broke  over  the  city  at  about  1  a.  m.  The  storm  passed  through  Clay 
Cotmty,  blowing  down  or  unroofing  houses,  leveling  fences  and  uprooting  the  largest 
and  strongest  treesL  Fmit  trees  and  com  were  proiSrated,  and  irreparable  u^juiy  was 
done  to  the  wheat  crop.  The  storm  vras  accompanied  by  incessant  and  blinding  mMhes 
ot  lightning,  the  heavens  appearing  fidrly  ablaze.  Hany  laige  buildings  were  blown 
down  or  unroofed,  several  blocks  behig  completely  destn^ed.  Several  persons  were 
buried  in  the  falling  ruins  and  many  veJuable  horses  were  Idlled.  The  damage  to  prop- 
erty  in  this  city  wQl  probably  exceed  $160,000.  At  Missouri  City,  many  houses,  out> 
buUdings,  and  tences  were  swept  away,  and  growing  crops  were  beaten  down  by  the 
severe  &il  which  accompanied  the  stonn.  No  loss  of  life  has  been  reported  at  thatplace, 
although  several  persons  were  more  or  less  injured.  Brownsville,  17th,  the  storm  struck 
that  town  at  about  2  a.  m.,  and  was  accompanied  by  heavy  nun  and  haiL  Houses  and 
fences  were  blown  down,  and  chii^n^ys  shattered  to  pieces.  A  large  frame  building  was 
lifted  from  its  foundation  and  deposited  six  feet  firom  where  it  formerly  stood,  and  the 
Christian  church,  which  escaped  the  tornado  of  April,  was  blovm  down.  Belton,  Crsb 
County,  17th,  the  track  of  the  tornado  at  this  point  vras  only  about  40  feet  vride,  but  in 
its  track  orchards  were  destroyed,  fences  blown  down,  and  crops,  to  some  extent,  were 
injured.  A  house  was  picked  up  bodily  and  dashed  to  pieces,  tiie  inmates,  four  in  num- 
b^,  being  more  or  less  seriously  injured ;  a  new  bom  vras  also  blown  down.  At  Marshall, 
Saline  County^  the  tornado  caused  great  damage  to  buildings  and  to  the  wheat  and  oat 
crops. 

Nebraska:  Omaha,  26th,  masses  of  heavy  dark  clouds  advanced  with  a  rolling  motion 
from  the  northwest  untU  they  reached  the  city,  when  they  broke  in  a  furious  storm  of 
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wind,  rain,  and  hail.  The  wind  reached  a  velocity  of  60  miles  p^  hour  for  a  few  min- 
utes, and  then  fell  to  a  steady  velocily  of  34  rnUes  per  hoar.  Signs  were  wicndied  ofl^ 
trees  npiooted,  and  some  honses  muoofed,  bat  the  piindpal  danmge  appean  to  have  re- 
flolted  fiom  the  heavy  lains,  which  swelled  the  ciedcs,  caosing  than  to  ovecflow;  many 
baildings  were  flooded  and  others  canied  ftom  their  fiyondatioos.  Some  damsge  xilao 
resolted  from  the  heavy  and  continaoas  hail  which  accompanied  the  stonn.  29th,  ase- 
▼ere  storm  Ibxmed  in  Butler  County,  and  swept  in  a  soatfaeasteriy  direction  through 
Saunders,  Lancaster,  GasSi  Nemaha,  taid  Otoe  CoontieB,  destroyiqg  nearly aU  smallgiBtn 
and  beatmg  down  the  com.  The  storm  was  accompanied  by  hail,  which  caused  much 
destmctUm;  at  Wahoo,  several  dweHinoB  were  unroofed  and  all  windows  fecii^  the  west 
were  demolished;  a  herd  of  ponies  was  olown  eigjit  miles  southward;  at  Clear  Ckeek,  a 
achool-hoDse  was  demolished,  and  severe  damage  was  done  at  Brainard.  At  linooln,  the 
storm  was  also  very  severe,  most  of  the  orchards  and  crops  being  ruined  by  the  laige 
hailstones.    Several  poisons  were  iiyured  daring  the  stonn,  scmie  fttally. 

New  York:  Amstei^Uim,  17th,  a  totnado  strode  the  town  and  did  considerable  damage 
to  the  baildings  of  light  constrnetion.    The  stonn-path  was  60  feet  widcu 

New  Jenejf:  Freehold,  4th,  9.20  to  10.15  p.  m.,  a  destractive  storm  oocuired  over  a 
strip  of  conntzy  south  of  this  place.  Hail  tell  to  a  depth  of  two  inches,  caosing  dam- 
age to  the  amount  of  uiore  than  $1,000  to  crops  in  the  immediate  vidni^,  and  seven! 
houses  were  injured.  27th,  severe  thnnderHstorm,  accompanied  by  hail,  which  was 
taoEfdy  iBfsgBdj  broken  ice,  some  pieces  of  which  measured  If  inches  long  and  half  an 
inch  &iclc  From  5.50  to  5.57  p.  ra.,  the  wind  reached  a  velocity  of  60  mUes  per  hour. 
Bmrts  feom  localities  southwest  of  Freehold  state  that  much  damage  was  done  to  crops. 

Norih  Cbroima.*  Weldon,  4th,  a  destractive  tornado,  originating  in  SouthamptonConnty, 
Virginia,  swept  throngh  Northampton  and  HalifiiT  Counties;  many  houses  were  blown 
down  and  crops  were  completely  ruined.  The  storm  was  accompanied  by  heavy  hail- 
stones of  unusual  sise,  which  covered  the  ground  to  a  d^th  of  several  inches.  At  Wel- 
don several  baildings  were  blown  down,  and  two  children  were  killed  by  felling  timbers, 
▲t  Garysbnzgh  the  Felter  Academy  was  blown  down.  The  damage  to  pn^perty  by  this 
storm  will  amoont  to  several  thousand  dollars.  Kitty  Hawk,  28th,  severe  wizkd-stonn, 
telegn^h  poles  were  prostrated,  and  one  house  was  blown  down. 

Okio:  Sandnsl^,  18th,  severe  wind  storm,  many  telegraph  polesand  trees  blown  down. 
30th,  a  heavy  wind-storm  occurred  over  southern  Oluo,  telegraph  wires  and  trees  were 
prostrated,  and  growing  crops  were  blown  down,  com  and  oats  being  broken  off  by  the 
heavy  rain,  and  several  houses  were  unroofed. 

South  CaroUna:  Statebuigh,  22d,  about  3  miles  north  of  station,  a  storm  of  consider- 
able energy  ooeorred.  Much  danu^  was  done  and  several  laige  trees  were  uprooted. 
»  Tennenee:  Nashville,  16th,  a* severe  wind-storm,  reaching  a  velocity  of  53  miles  an 
hour;  trees,  fences,  and  awnings  were  destroyed,  and  several  houses  were  unroofed. 
Spring  City,  Bbea  County,  a  tornado  occurred  on  the  25th;  several  buildings  were  blown 
down. 

Texas:  Henrietta,  12th,  at  7.20  p.  m.,  a  severe  storm  burst  ov^  the  city,  doing  con- 
siderable damage  to  buildings.  The  storm  cloud  had  a  whirling  motion,  and  dif^ied  oc- 
casionally tow;^  the  eartb,  each  dip  being  attended  with  great  destruction.  A  house 
was  twisted  off  its  feundation,  and  many  bams  and  outbuilcSngs  were  blown  away.  As 
the  BUam  cloud  only  struck  the  ground  at  intervals,  many  houses  in  its  close  pronmity 
were  left  untouched.    The  total  damage  is  estimated  at  $6,000. 

Vermont:  Woodstock  and  Strafford,  10th,  a  severe  wind-etorm  passed  tlirough  these 
places;  many  buildings  and  fences  were  blowu  down  and  trees  uprooted.  The  track  of 
the  storm  was  about  15  miles  in  length  and  fh>m  1  to  5  miles  in  width. 

Wieoongm:  27th,  a  tornado  formed  near  the  village  of  Onalaska  and  passed  throngh 
that  place  at  10.45  a.  m. ;  it  then  passed  in  a  northeasterly  direction  through  La  Crosse, 
Monroe,  and  part  of  Yemon  Counties.  The  whole  distance  txaveled  was  about  40  miles, 
and  the  width  of  the  track  was  about  80  rods.  Several  buildings  were  unroofed,  bot 
the  principal  damage  was  done  to  the  crops,  which  were  in  some  cases  completely  carried 
away;  great  numbras  of  fruit  trees  were  twisted  and  broken.  The  towns  of  Bangor, 
Washington,  Jefferson,  and  Sheldon  were  also  visited  by  the  storm  and  sustuned  more 
or  less  damage.  One  person  was  seriously  iigured;  the  damage  to  buildings  is  estimated 
at  $20,000,  and  the  daiEnage  to  crops  cannot  be  estimated.  The  observer  at  La  Crosse  re- 
ports the  appearance  of  the  storm  cloud,  as  follows:  The  storm  cloud  appeared  of  a 
dark  blue  or  nearly  black  color,  followed  immediately  by  a  cloud  which  appeared  to  be 
highly  illuminated  and  of  a  yellow  color,  changing  at  times  to  green.  After  the  cloud 
passed  the  station  the  wind  changed  to  north,  with  moderate  breeze  and  light  rain. 
Five  miles  from  station,  rain  is  reported  to  have  fellen  in  torrents,  many  streuns  were 
swollen  and  bridges  washed  away.  At  Gashton  the  storm  destroyed  five  houses  and 
caused  great  damage  to  crops.    Several  persons  were  ii^jured  but  none  fetiJly. 
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yKBIFIOATION& 


JndicaiUnu, — ^The  detailed  oompBrison  of  the  tri-daUy  indioAtioiis  far  Jnne^  1682,  with 
the  telegmphie  repcnis  for  the  sacoeeding  twenty-four  haxm,  diowB  the  general  average 
Xieroentage  of  Teriflcatioiis  tohe  86.7  per  cent.  The  pcroentegee  far  thefoor  elemente  are; 
Weather,  86.9;  Direction  of  the  Wind,  60.9;  Tempexatore,  66.3;  Baromeler,  8a9  per 
cent.  By  geographical  distriote  they  are:  For  New  Enghmd,  86.4;  Middle  Atlantio 
»tateB,90.1;  Booth  Atlantio  States,  66.7;  East Gnlf  Stetes,  65.7;  WeetGolf  States,  91.9; 
Liower  Lake  region,  66.7;  Upper  Lake  region,  81.6;  Tenneesee  and  Ohio  Valley,  6a5; 
Upper  MiflSiflBipid  Yail^.  64.8;  Lower  MiflBteippI  Valley,  62.9;  Northeni  Padfic  Coast 
region,  94.4;  Middle  Pacific  Coast  region,  9a9;  Soathem  Pedfio  Coast  region,  97.6. 

There  were  160  omiasiona  to  predict  (37  heing  due  to  the  absence  of  reports  from  the 
Ftocsific  coast)  out  of  3,090,  or  4.33  per  cent.  Qt  the  3.630  predictions  that  haye  been 
made,  109,  or  3.08  per  cent,  are  considered  to  hove  cntnely  ailed;  92,  or  2.60  percent., 
wereone-fimrthTenfied;  868,  or  11.30  per  cent.,  wcve one-half  yerifled;  366,  or  10.33  per 
eent.,  were  three-foortliByerifled;  2,666,  or72.69  per  cent.,  were  ftiUy  yeiifled,  so  &r  as 
can  Ise  afloertained  ftom  the  tri-daily  reports. 

CkmHonary  fj^raafe.— -Onehnndred  caoticnasy  tignals  were  diaplayed  during  the  month 
of  June,  of  which  62,  or  62  per  cent.,  were  jristified  hy  winds  of  25  miles  per  hoar,  at  or 
within  100  miles  of  the  station.  Eight  cff-shore  sigaals  were  displayed,  all  of  which 
yrere  ftiUy  Justified  as  to  direction  and  yelocity.  One  hnndred  and  eight  si^ials  of  all 
kinds  were  displayed,  of  which  90,  or  83.3  jper  cent.,  were  Jostified.  The  ahoye  doesnot 
indude  signals  ordered  at  69  displi^  stations,  where  the  yelodty  is  only  estimated. 
Ninety-fiye  winds  of  26  miles  per  hoar  or  wer  were  reported,  for  which  no  signals  were 
ordeied.    Fifteen  signals  were  reported  late. 

KAVIOATI09. 

Blage  of  water  in  rlffers. — In  the  table  on  the  right  hand  of  Chart  ni  are-  giyen  the 
highest  and  lowest  stages  of  water  observed  at  Sigmd  Seryice  stations  daring  the  montii 
of  Jane,  1882.  In  the  first  colamn  of  this  table  are  giyen  the  heights  of  water  on  the 
gaage  which  have  been  fband  dangerous  to  property  at  stations:  The  Mississippi  reached 
its  highest  stage  at  Keokok  on  the  last  of  the  monfii,  when  it  was  1  foot  3  indlies  above 
the  danger  line.  At  Cairo  it  was  2  feet  above  the  danger  line  on  the  0th  of  the  month, 
^  and,  on  the  17th,  it  had  fiUlen  to  32  feet  4  inches,  the  lowest  point  reached  daring  the 
month.  At  Vicksbargh  it  remained  above  the  danger  line  daring  the  month,  the 
height  of  water  ranging  ftom  41  feet  6  inches  to  41  fbe^  2  inches  on  the  gaage.  The 
Missoori  River  roee  slowly  daring  the  month  and  reached  its  greatest  height  between 
Yankton  and  Leavenworth  ftom  the  27th  to  30th.  The  Ohio,  Camberland,  and  Tennes- 
see Rivers  were  bluest  on  the  2d  and  3d  of  the  month,  and  lowest  ftom  the  15th  to  28th, 
except  the  Tennessee  at  Chattanooga,  where  the  lowest  water,  4  feet  6  inches,  occaired 
on  the  1 3th.  The  observer  at  Nashville  reports  the  saspension  of  navigation  in  theCnm- 
berland  River  on  the  16th.  Daring  the  past  two  months  navigation  has  been  better  than 
for  any  corresponding  period  doling  the  past  six  or  seven  years.  The  highest  water  for 
the  year  ending  Jane  30, 1882,  54  Set  and  7  indies,  occarred  Jannaiy  22;  the  lowest,  3 
feet  and  3  inches,  occarred  September  12,  13,  14. 

Floods. — ^The  excessive  rainfall  of  the  month  has  caosed  local  floods  in  vaiioas  sections 
of  the  coontry  which  were  more  or  less  destractive  to  lift  and  property.  The  most  dia- 
astroas  flood  of  the  month  was  that  of  Pogae's  Ron,  Indianapolis,  where  10  lives  were 
lost  and  much  property  destroyed.  Fort  Missoala,  Mont.,  8th:  The  river  oyerflowed, 
completely  sabmerging  the  bottom-lands;  all  crops  nnder  cnltdvatioB  were  destroyed. 
Umatilla,  Oreg.,  9th  and  11th:  Severe  washoats  occarred  along  xKirtions  of  the  railroad 
between  Umatilla  and  the  Dalles;  trayel  was  snspended.  Winnemacca,  Ney.,  11th: 
Five  hundred  feet  of  track  west  of  the  railroad  station  were  washed  away  by  heavy  rain. 
Denver,  Colo.,  10th:  Daring  a  heavy  rain-storm  the  Dry  Creek  oyerflowed,  sweeping 
away  a  number  of  houses  and  drowning  5  persons;  cellars  and  basements  were  flooded, 
and  at  Golden  several  houses  were  washed  away;  the  damage  to  property  is  estimated 
at  $75,000.  Paxton,  HI.,  13th:  A  heavy  rain-storm  occurred,  assuming  the  proportions 
of  cloud-bursts  in  some  places;  the  streets  were  flooded  and  several  buildings  were  dam- 
aged. At  Gibson  City,  Ford  County,  bridges  were  washed  away  and  ndliead  embank- 
ments destroyed,  impeding  travel;  the  iiyury  to  crops  in  the  county  is yery  great.  Win- 
chester, Ky.,  13th:  Very  heavy  rain  fell  between  7  and  8  o'clock  p.  m.  iftie  waters  of 
Two-Mile  Creek  were  so  increased  in  volume  as  to  wash  away  a  cabin  containing  10  per^ 
sons,  all  of  whom  were  drowned;  much  damage  was  done  to  fencing  along  the  streams 
in  the  county.  Indianapolis,  Ind.,  14th:  Heavy  rains  caused  an  overflow  in  Pogae's 
Run,  a  small  stream  running  through  the  dt/.  The  Union  depot,  railroad  tradr,  and 
several  streets  were  flooded,  in  some  parts  to  a  depth  of  ftom  3  to  4  feet    Many  bridges 
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were  swept  away,  and  a  plaUbrm  spamung  Pogae's  Ron,  on  which  a  hirpe  Dumhtf  of 
people  had  gathered  to  watch  the  flood,  was  saddenly  swept  away,  thzowing  the  occa- 
pants  into  the  swift  current;  many  were  rescned  by  bystanders,  bat  others  were  swept 
oat  by  the  corrent  into  the  tonnel  under  Unkm  dqiwi^    Ten  bodies  have  been  reoovered, 
but  the  total  number  drowned  is  not  known.    The  ceUars  of  many  wholesale  hooves 
were  flooded,  damaging  goods  to  a  laige  amount.    The  total  damage  in  the  city  is  esti- 
mated at  $150,000.    This  flood  was  the  highest  since  1866.    On  the  16th,  heavy  rains 
occurred,  flooding  several  streets  in  the  dty.    Rushville,  Ind.,  14th:  A  flood  equaling 
that  of  1866  caused  mudi  damage  to  the  com  and  wheat  crops.    Outside  of  the  town  au 
the  railroad  culverts  are  washed  out,  and  the  surrounding  countiy  is  submerged.    Sev- 
eral streets  are  flooded,  and  moie  IhEui  1,000,000  ieet  of  lumber  almost  ruined.    Five 
thousand  acres  of  com  are  submerged  near  Lawrenoeburgh.    At  Iibertgr»  communica- 
tion was  cut  off  by  the  carrying  away  of  bridges,  and  much  damage  resulted  to  cropa 
Sydney,  Nebr.,  14th:  Ground  flooded,  and  people  living  on  low  ground  and  in  the  val- 
ley were  obliged  to  seek  shelter  on  the  roofii  of  their  houses.    Lebanon,  Ohio,  14thc 
Barley  and  com-fielda  submerged,  and  many  railroad  bridges  in  that  section  damaged. 
At  Oimden,  the  first  floors  of  nouses  were  under  water,  bridges  were  iigured,  and  great 
damage  to  crops  resulted  from  the  heavy  rains.    At  ICiddletcm,  Eaton,  and  Wilmington 
many  washouts  occurred,  and  bridges  iiyured,  many  houses  wwe  flooded,  and  crops 
greatly  damaged.    Fort  Soott^  Kans.,  17th:  The  traok  of  the  Missouri  Pacific  Railroad, 
two  miles  south  of  Fort  ficott,  was  3  feet  under  water.    Heavy  tains  caused  overflows 
in  all  the  rivers  of  southern  Kansaa,  doii^  more  or  leas  damage  to  the  wheat  crops. 
Railway  travel  was  delayed.    Cheyenne,  Wya,  19th:  Several  stzeets  were  flooded  by 
the  heavy  rain.    Cellais  and  basements  were  filled  with  water.    Coleman  CSty,  Tex., 
SOth:  The  bottom  lands  were  flooded  and  a  large  amount  of  lumber,  wqod,  and  fencing 
carried  away  l^  an  overflow  of  the  creek.     Davenport,  Iowa,  24th:  Serious  washouts 
occurred  on  the  Chicago,  Rock  Island  and  Padflc  Railroad;  a  train  was  wrecked  by  hav- 
ing the  earth  washed  from  under  the  ties.    The  loss  of  bridges  in  Fremont  County  will 
exceed  $15,000.    Hannibal,  Mow,  28th:  Bear  Creek  overflowed,  sweeping  500,000  feet  ol 
lumber  into  the  MissiaBippi  River.    Several  houses  were  also  swept  away,  and  many 
bridges  damaged.    Two  railroads  have  been  abandoned,  owing  to  destruction  of  bridges. 
Minneapolis,  Minn.,  23d:   A  heavy  rain-storm  at  Owatouna  caused  great  damage  to 
cropSp  and  washed  away  much  fiirm  machinery.    Oregon,  111.,  30th:  Severe  rain  storm, 
floodmg  the  flats,  and  driving  fiimllies  fiom  their  homes;  many  bridges  were  damaged, 
and  bams  and  out-buildings  floated  away.    Lafivyette,  Ind.,  30th:  A  heavy  rain  washea 
away  the  street  crossings,  fences,  and  filled  the  oellars  and  basements  of  houses.    The 
damage  to  property  amounts  to  several  thousand  dollars.    Morrison,  111.,  30th:  Rock 
Creek,  near  MaJvem,  rose  8  feet  in  one  hour;  bridges  and  mills  were  washed  away  and 
much  stock  drowned;  two  men  were  drowned  at  £Impire.     Elmira^  25th:  From  1.20  to 
4  p.  m.,  a  h«ivy  rain-storm  washed  away  bridges,  fences,  and  did  much  damage.    Pater- 
son,  N.  J.,  19th:  During  a  heavy  rain  sewers  were  unable  to  contain  the  water;  streets 
and  ceUars  were  flooded  in  all  parts  of  the  city.    Variety  Mills,  Ya.,  23d:  3  to  5  p.  m.. 
during  heavy  rain,  creeks  overflowed  and  caused  much  damage  to  wheat  and  com.    At 
Keokuk,  Iowa,  the  Mississippi  River  has  been  above  the  danger  line  throughout  the 
month.    On  the  28th,  the  Des  Moines  levee  was  broken,  flooding  a  large  tract  of  Cum- 
ing ]^d  under  cultivation;  the  railroad  tracks  were  submerged  and  much  damage  was 
dcme. 

Tidal  icMNM. — ^A  most  remarkable  phenomenon  of  this  diaracter  occurred  in  Lake  Erie 
at  Cleveland  on  the  23d,  concerning  which  the  Signal  Service  observer  at  that  station  re- 
ports as  follows:  About  6  ik  m.  a  dark,  angry-looking  cloud  was  observed  over  the  lake, 
moving  rapidly  toward  the  shore.  When  first  noticed  this  doud  vras  of  moderate  pro- 
portions, but  as  it  advanced  it  extended  in  width  and  increased  in  height  above  its  Ixise, 
which  remained  at  nearly  the  same  elevation.  It  had  the  appearance  of  a  heavy  thunder 
cloud  of  an  unusually  low  height,  the  lower  part  of  which  resembled  a  heavy  curtain  of 
grayish  color  hanging  over  the  water  and  neariy  parallel  with  the  shore;  above  this,  a 
contorted  mass  of  cloud,  whirling  and  writhing  within  itself,  showed  the  existence  of  a 
disturbance  of  great  violence.  At  0.20  a.  m.,  at  distance  of  about  half  a  mile  firom  the 
shore,  was  noticed  an  immense  wave  directly  under  the  curtiun-like  cloud,  moving 
silently  inward  with  terrific  velocity,  without  crest  until  it  reached  the  shallow  water 
near  the  shme,  when  a  white,  foaming  crest  formed.  A  moment  later  it  broke  upon  the 
shore  with  a  deafening  sound.  Wh^  the  wave  entered  the  shallow  water  the  cloud 
passed  overhead,  while  scmroely  more  than  a  gentle  breeae  was  feH.  This  inrushing  of 
the  water  was  followed  by  two  recoiling  waves  about  100  feet  i^ttrt,  which  could  be  seen 
for  a  long  «^^a»4i^l^<^  moving  back  into  the  lake  with  about  the  same  velocity  as  an  ordi- 
nary storm  wave.  Following  this,  the  water,  which  seemed  piled  up  along  the  shore, 
soon  subsided.  Preceding  this  phenomenon,  the  lake  was  unusually  calm.  At  6.35  a. 
m.  a  brisk  shower  set  in,  lasting  fifteen  minutes.    "So  peculiar  atmospheric  oonditioiiB 
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preceded  the  disturbance;  the  maximnm  wind  yelocily  in  this  city  for  the  eight  hous 
preceding  7  a.  m.  did  not  exceed  ten  miles  per  honr,  bat  the  wind  blew  fiercely  south  of 
tlie  city,  and  at  the  month  of  the  river  Tessels  parted  the  lines.    Hundreds  of  fish  were 
cast  ashoroi  and  the  fires  in  the  Lak0  Erie  rol&ng-mills  were  pnt  oat.    A  scow  loaded 
'witli  sand  at  the  breakwater  was  landed  high  and  dry  apon  the  shore.    Some  iron  rails, 
28  feet  long,  piled  near  the  depot,  were  lifted  and  scattered  in  every  direction.    The 
-wave  broke  completely  over  the  railroad  tracks  along  the  shore,  covering  them  to  a  depth 
of  several  feet  and  submerging  the  Erie  street  pier.    On  this  pier,  the  flooring  of  which 
1b  8  Ibet  above  the  level  of  the  lake,  a  boat-house  was  wrecked  and  a  man  washed  over- 
board and  drowned.    The  damage  to  property  along  the  shore  is  roughly  estimated  at 
$30,000.     The  wave  is  known  to  have  extended  finom  a  point  5  miles  east  of  this  city  to 
fWrport,  a  distance  of  35  miles.    Steamboat  men  who  arrived  during  the  morning  re- 
port the  occorronee  of  a  short  sqoall  and  sadden  movement  of  the  water  off  this  port,  of 
"Which  no  especial  notice  was  taken  at  the  time.    The  Signal  Service  observer  at  Erie  re- 
ports that  between  1.30  and  2.00  p.  m.  the  tidal  wave  was  also  slightly  felt  at  that  city: 
the  water  suddenly  rushed  over  the  piers,  floating  away  lumber.  Sec    A  similar  tidal 
'wave  occurred  on  Lake  Erie  May  10,  1823,  at  Otter  Creek,  on  the  Canada  shore,  and  at 
Kettie  Creek,  20  miles  distant,  which  attained  a  height  of  9  feet    In  1830  three  waves 
■were  observed  at  Madison  Creek,  Ohio,  the  first  rising  15  or  20  feet    In  1844  or  1845  a 
wave  came  into  Euclid  Creek  15  feet  in  height    On  June  15,  1872,  the  water  rose  26 
inches  at  Charlotte,  on  the  mouth  of  the  Genesee  River.    On  November  18,  1845,  the 
water  at  Cleveland  suddenly  fell  2.8  feet  during  a  high  wind  from  the  southwest,  and, 
according  to  the  Toledo  Blade,  a  change  of  10  feet  in  Uie  waters  of  Lake  Erie  took  place 
Iteceniber  5,  1856.    In  May,  1855,  a  similar  phenomenon  was  observed  on  Lake  Seneca, 
the  wrater  continuing  to  rise  and  ftU  from  16)  inches  to  2  feet  during  two  days.    Old 
Te^dents  of  Conneaut,  Ohio,  remraiiber  a  sodden  rise  of  4  teet  in  the  lake,  covering  the 
orchards  upon  the  flats  fbr  several  weeks  and  compelling  the  people  to  gather  their  fruit 
in  boats.    Similar  agitations  of  the  waters  occurred  on  Lake  Geneva,  in  Switzerland. 
In  1841,  at  Berne,  the  water  receded  to  such  an  extent  as  to  leave  the  ships  that  were  at 
anchor  on  bare  groond.    like  phenomena  have  occurred  on  Lake  Superior.    In  1789, 
opposite  Idle  Royal,  the  water  8ud4enly  fell  4  feet,  retuming  with  a  great  rush.    In  1834 
the  waters  above  Sault  Rapids  suddenly  receded,  and  in  half  an  hour  returned  with 
great  velocity.    In  August,  1845,  an  enormous  wave,  20  feet  in  heigjht,  was  observed  be- 
tween Copper  Uaibor  and  Eagle  River,  rolling  toward  the  shore.    In  1847,  1848,  ai^ 
1S49,  sudden  rises  and  fiUls  of  the  waters  were  repeatedly  observed  to  precede  or  follow 
storms  on  the  lake.    In  1851,  during  a  perfect  calm,  the  water  suddenly  rose  1  foot  and 
three  inches,  and  during  another  2}  feet.    On  July  17,  1855,  extreme  fluctuations  on 
lake  Superior  took  place  between  9  in  the  morning  and  4  in  the  evening.    Other  re- 
markable phenomena  of  a  like  nature  occurred  at  the  month  of  the  Sault  Saint  Marie, 
on  Lake  Huron,  in  1856,  and  at  the  head  of  Lake  Erie,  at  Monroe,  Mich.,  in  1844. 

• 

TEBCFBBATUBE  OF  WATER. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors  at  Signal  Service  stations, 
with  the  average  depth  at  which  observations  were  taken,  is  given  in  the  table  on  the 
li^t  hand  of  Chart  U.  In  the  first  column  of  the  table  is  given  the  maximum  temper- 
ature observed  during  the  month;  and  in  the  second  column  the  minimum  temperature 
observed  during  the  same  period. 

The  following  table  gives  the  highest  and  lowest  temperature  of  water  at  the  several 
stations,  with  the  range  of  water  temperature,  mean  temperature  of  the  air  at  the  station, 
and  the  depth  of  water  at  which  the  observations  were  taken.  It  will  be  seen  that  the 
greatest  ranges  are:  22^.4  at  Thatcher's  Island,  22^  at  Toledo,  21^  at  Grand  Haven,  19^.3 
St  Alpena,  and  19^  at  Chincoteagae.  The  smallest  are:  4^.4  at  Key  West  and  6^.4  at 
XkMtport 
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TemperiUuft  of  wakrfir  JWne,  1882. 
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^ '^tfllUh.  ■■  •  •  •  •                -  -                                                           _.^.„. 

87  8 

AngnsUL »......................».<......... 

Bftllirnore., .,...„.t..r ....a..w... ........  .  ^  *x 

78.6 
74.0 

BooCon.... ,. 

66.9 

BviMo„ . 

68.4 

BnrliDCtoD 

Cedar  Keys. 

Charleston 

87.0 
84.1 
67.0 
88.0 
73.2 

70.0 
62.0 
69.4 
44.2 
67.0 
85.0 
72.5 
86.8 
87.0 
89.1 
02.9 
61.5 
86.8 
75.2 
68.0 
67.5 
78.0 
68.5 
88.0 
88.8 
07.6 
64.5 

74.0 
75.4 
64.0 
64.0 
66.1 
54.0 
45.0 
57.0 
88.8 
49.0 
69.0 
CL5 
70.4 
77.0 
84.7 
45.9 
44.6 
74.6 
68.0 
66.0 
62.0 
69.0 
61.0 
69.0 
74.6 
45.0 
68.4 

18.0 

a7 

8.0 
19.0 
16.1 
16.0 
17.0 
12.4 

5.4 
18.0 
16.0 
2L0 

9.9 
10.0 

4.4 

7.0 
16.9 
U.8 
17.2 
•    8.0 
15.5 
14.0 
12.5 
14.0 

9.8 
12.6 
11.1 

9       7 
41       5 

7  9 
6       0 

14       0 
24       4 

14  4 

8  2 

17  8 

15  0 

14  8 
19       0 

9  4 

18  0 

16  8 
10     U 

8       0 

15  11 
15       2 
12       8 

n     0 

22     11 

8       7 

17  .2 
17     lo 

19  0 
88       8 

79.9 
79.8 

*C9li4MMK> 

68.6 

Chinooteacve........ ^.^............x... ......... ,    ......  ^^^ 

89.7 

ClevelandT. —» J... 

66,2 
67.2 

Detroit 

Dnlnth 

87.9 

Delaware  Breakwater ..... 

87.9 

Eastporl .». 

66.2 

Iteeanaba. , 

09.5 

Galveekm 

81.8 

^r^wl  Hayes......... , 

68.9 

81.1 
tLl 

Jadnonvllle 

Key  WeM. 

84.8 

Marauette 

86.5 

MUwaakee _...;_.„;;;..::..;.....: .:...:.:.:...;::.::.:::::::;;: 

Mobile 

61.4 
8L8 

66.2 

NflwI/ondon 

66.9 
61.2 

New  Yoik 

66.1 

6B.4 

Norfolk 

75.2 
79.8 

PnrtlAni^,  M^ 

65!  1 

68.7 

Po»tFnA^,  .  .".. ....„ ^ 

Pimta  Baesa....... . ....... ............. 

68.6 
90.5 
75.4 
67.2 
61.5 
87.4 
88.0 
67.4 
81.0 
85.6 

68.0 
80.1 
69.8 
66.0 
56.9 
76.8 
74.0 
46.0 
60.0 
76.0 

16.5 
10.4 
17.1 
12.2 

5.6 
10.6 

9.0 
22.4 
22.0 
10.6 

14       0 

11  9 
10       0 

1       5 
28       7 

12  2 

10  0 
7       0 

11  8 
18       0 

61.1 
80.5 

Sandy  Hook........    .„..„..»...„-»    .«..     .....                   .«...„ 

Savannah 

Thntf'bfir'e  lidand 

67.6 
68.7 
07.0 
80.8 
76.9 
CL7 

'W<1minar«4>p _ 

68.1 

7&9 

^  Obeervations  wanting,  from  lot  to  26th,  induslTe. 


ATM08PHXBIC  ELECTRICITY. 

Auroras. — The  most  extensive  display  of  ^tlie  month  oocniTed  on  the  erenlng  of  tiie 
14th.  It  was  leported  1^  nnmerooff  stotions  tteooghoat  ibe  northern  part  of  the  United 
States.  Thelineofobficxvation  extended  from  Mount  Washington,  K.  H.,  to  Dayton, 
Wash.  The  most  southerly  stations  at  which  it  was  ohoerved  were  Springfield,  DL,  and 
New  Goiydon,  Ind.  On  the  summit  of  Mount  Washington  it  is  reported  to  have  heen  a 
&int  display,  lasting  from  8.20  p.  m.  to  the  morxunf;  of  the  15th.  Buffiilo,  from  11.15 
p.  m.,  to  1.40  a.  m.  of  the  15th,  faint  auroca,  consisting  of  a  whitish  light,  seen  through 
the  broken  clouds.  Davenport,  Iowa,  11  p.  m.,  untU  midnight,  consisting  of  a  diflbse 
yellow  light,  extending  to  an  altitude  of  30®.  Saint  Paul,  10.20  p.  m.,  aurora  consist- 
ing of  a  difihse  light  of  a  pale  straw  color,  with  dark  segment  b^ieath.  At  11  p.  m. 
vertical  beams  shot  upwa^  to  an  altitude  of  45°;  they  were  of  straw  color  near  the 
base,  and  the  upper  extremities  were  of  a  rosy  hue.  Before  disappearing  the  beams  ac- 
quired a  tremulous  motion  from  west  to  east.  At  11.25  p.  m.  the  display  was  obscured 
by  clouds.  Bismuck,  Dak.,  9.30  p.  m.,  faint  display;  at  10.30  p.  m.,  it  extended  to 
the  zenith ;  £ednt  stationary  beams  and  two  arches  were  visible.  Hdena,  Mont ,  10  p.  m. , 
brilliant  aurora  covering  30   of  the  northern  horijson.    A  perfect  arch  was  formed,  with 
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nnineroxis  parallel  rays  proceeding  from  a  bank  of  laminons  clouds;  these  rays  had  a 
lipracetiil,  undula"^iiig  motion,  and  extended  nearly  to  the  zenith.  The  display  was  most 
brilliant  at  midnight,  and  dis!ippeared  at  1  a.  m.  of  the  15th. 

Numerous  displays  of  less  importance  have  been  reported  by  various  stations  as  fol- 
loi«rs:      4th,  New  Corydon,  Ind.,  9  p.  m.     6th,  Vevay,  Ind.,  9  p.  m. ;  Burlington,  Vt., 
11   to   11.40  p.  m..     7th,  Saint  Vincent,  Minn.,  11  p.  m.  to  1  a.  m.,  of  8th;  Moorhead, 
Minn.,  9  to  9.30  p.  m.     12th,  New  Corydon,  Ind.,  10  p.  m. ;  Embarras,  Wis.;  Thom- 
ville,  Mich.;  Gardiner,  Me.,  10  p.  m. ;  Thatcher's  Island,  Ma^ss.,  11  p.  m.     13th,  At- 
lantic City,  N.  J.,  10.30  p.  m. ;  New^  Corydon,  Ind.,  11  p.  m.  to  2  a.  m.  of  14th.     loth, 
Oswego,  11  p.  m.;  Saint  Paul,  9.30  p.  m. ;  Atlantic  City,  N.  J.,  12.10  to  3.05  a.  m.  of 
16th. ;  Manitowoc,  Wis. ;  Madison,  Wis.,  10. 30 p.  m. ;  Duluth,  Minn.,  10.30  to  11.45 p.  m. ; 
Clinton,   Iowa,  11  p.  m. ;  Monticello,  Iowa,  10  p.  m. ;  Springfield,  111.,  10.40  to  11.20 
p.  m. ;  Moorhead,  Minn.,  1  to  3  a.  m.  of  16th;  Bismarck,  Dak.,  8  to  11  p.  m.;  Burling- 
ton, Vt.,  10  to  11.40  p.  m.;  Northfield,  Minn.;  Independence,  Iowa.     16th,  New  Cory- 
don, Ind.,  10  p.  m.  to 2a.  m.  of  17th;  Springfield,  Mo.,  11.15  to  11.45 p.  m.     17th,  New 
Corydon,  Ind.,  11  p.  m.     18th,  Fort  Meade,  Dak.     19th,  Saint  Paul,  9.30  to  11  p.  m. ; 
Alpena,  Mich.,  8.50  p.  m.  to  1.30  a.  m.  of  20th.     20th,  Fort  Custer,  Mont.,  10  to  11.10 
p.  m. ;  Bismarck,  Dak.,  11  p.  m.  to  midnight;  Eastport,  Me.,  9  to  11.40  p.  m. ;  Gardi- 
ner,  Me.,  9  p.  m. ;  Thatcher's  Island,  Mass.,  11  p.  m.  to  2  a.  m.  of  2l8t.     21st,  Fall 
River,  Mass.,  9  p.  m. ;  Cambridge,  Mass.,  10.15  p.  m.  to  12.15  a.  m.  of  22d;  Springfield, 
Mass.,  visible  shortly  after  midnight;  Gardiner,  Me.,  12.30  a.  m.     22d,  Eastport,  Me., 
8.15  to  11  p.  m. ;  Mount  Washington,  8  p.  m.  to  ft.  m.  of  23d;  Burlington,  Vt.,  11  to 
11.45  p.  m.;  Marquette,  Mich.,  10  to  10.40  p.  m.     23d,  Mount  Washington,  9  to  10.20 
p.  m. ;  Burlington,  Vt,,  11  to  11.45  p.  m. ;  Alpena,  Mich.,  9.25  p.  m'.  to  3  a.  m.  of  the 
24tli.     24th,  Manasquan,  N.  J.,  8.30  p.  m. ;  Little  Egg  Harbor,  N.  J.,  during  early  even- 
ing; Fort  Myer,  Va.,  9.05  to  9.15  p.  m.     2oth,  Marquette,  Mich.,  11  to  11.20  p.  m. ;  New 
London,  1.20  to  4.15  a.  m.  of  the  26th;  Agawam,  Mass.,  during  early  morning. 

Jliunder-storm^. — Thnnder-storms  were  reported  in  the  various  districts  on  the  follow- 
ing dates:     New  England,  4th,  6th  to  9th,  loth  to  19th,  23d  to  29th.     Middle  Atlantic 
St<ite8,  1st,  3d  to  6th,  9th  to  11th,  14th  to  28th.     South  Atlantic  States,  Ist,  4th,  6th,  10th, 
11th,  15th  to  23d,  25th  to  30th.     Florida  Fcninsula,  1st,  4th,  8th  to  13th,  20th  to  23d, 
26th,  27th,  29th,  30th.     East  Gulf  States,  3d,  8th  to  16th,  20th  to  30th.      West  Gulf  States, 
2d,  3d,  6th,  7th,  9th  to  16th,  18th,  19th,  21st,  25th,  26th,  30th.     Bio  Grande  Valley,  5th, 
6th,  9th,  11th,  13th,  19th.     Ohio  Valley  and  Tennessee,  l«t,  3d,  8th  to  30th.     Lower  Lake 
reffion,  3d,  7th  to  10th,  14th  to  19th,  23d  to  26th,  28th,  30th.   .  Up})er  Lake  region,  6th  to 
loth,  12th  to  18th,  22d  to  25th,  27th  to  30th.     Extreme  Northwest,  8th,  12th,  13th,  15th, 
16th,  17th,  2lRt,  23d,  24th,  26th  to  29th.     Upper  Mississippi  Valley,  1st  to  3d,  7th  to  30th.  " 
Missouri  Valley,  lat,  2d,  7th  to  30th.     Northern  Slope,  1st,  2d,  6th  to  14th,  16th,  19th  to 
30th.     Middle  Slope,  6th  to  21st,  24th  to  26th,  28th  to  30th.     Southern  Slope,  2d,  5th,  7th 
to  14th,  16th,  18th  to  21st,  25th,  30th.     Northern  Plateau,  4th  to  6th,  8th  to  11th, 
18th,  23d,  26th,  27th.     Middle  Plateau,  3d  to  5th,  8th  to  14th,  19th,  20th,  28th,  29th. 
Southern  Plateau,  3d  to  10th,  13th  to  19th,  27th  to  30th.     Middle  Pacific  Coast  region^ 
10th,  12th,  30th.     South  Pacific  Coast  region,  15th,  16th,  18th,  19th. 

Thunder-storms  were  also  reported  from  the  following  stations  not  included  in  the 
districts  named  above:  Portland,  Oreg.,  4th;  Roseburgh,  Oreg.,  3d.;  Olympia,  Wash., 
5th,  6th;  Fort  Bidwell,  Cal.,  2d,  25th,  26th;  Salmas  aty,  Cal.,  9th,  30th;  Carson  City, 
Nev.,  13th,  18th,  28th. 

During  thunder-storms  the  following  instances  of  damage  by  Hghtning  occurred :  Mo- 
bile, Ala.,  29th,  lightning  struck  city  tower,  damaging  the  fire-alarm  apparatus  and  the 
fiiceof  the  city  clock;  several  persons  were  stunned.  Chattanooga,  Tenn.,  3d,  lightning 
struck  a  dwelling  in  the  southern  section  of  the  city.  The  chimney  was  torn  to  pieces, 
window  panes  were  shattered,  and  an  occupant  of  the  house  severely  shocked.  Grand 
Haven,  Mich.,  18th,  building  struck  by  hghtning,  damaging  the  front,  side,  and  part  of 
the  roof;  several  persons  were  stunned.  Newburgh,  N.  Y.,  16th,  a  sloop  was  struck  by 
lightning  and  one  man  killed.  At  West  Newburgh  a  bam  was  struck,  killing  a  horse 
and  rendering  two  men  unconscious.  Reading,  Pa.,  16th,  a  stable  containing  12  valu- 
able horses  was  struck  by  hghtning  and  entirely  destroyed,  entailing  a  loss  of  $4,000. 
Davenport,  Iowa,  24th,  lightning  struck  and  set  on  fire  Trinity  church;  several  other 
objects  were  also  struck.  Winnemucca,  Nev.,  12th,  lightning  struck  and  entirely  de- 
stroyed a  milk-house,  4mlles  south  of  station.  Morrison,  111.,  16th,  great  damage  done 
by  lightnuig;  a  man  killed  near  Coleta;  24th,  several  buildings  struck  by  lightning. 
Riley,  111.,  30th,  a  large  oak  tree,  within  ten  rods  of  the  observer*s  house  was  struck  by 
lightning.  The  trunk  of  tree  measured  about  two  feet  in  diameter.  Nearly  half  of  the 
tree  was  torn  off,  and  some  of  the  fragments,  weighing  from  75  to  100  pounds,  were 
thrown  a  distance  of  100  feet;  other  portions  were  hurled  into  the  tops  of  the  neighbor- 
ing trees.     Large  pieces  were  split  and  twisted,  resembling  bundles  of  small  rope.    Port 
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Jervis,  N.  Y.,  15th,  lightning  struck  and  considerably  damaged  the  spire  of  the  Catho- 
lic church;  it  also  struck  and  damaged  a  building  at  Matamoros.  Cleveland,  Ohio«  17th, 
barn  struck  by  lightning;  one  person  killed.  Variety  Mills,  Va.,  21st,  house  struck  by 
lightning  near  Livingston,  killing  three  persons.  The  observer  on  the  summit  of  Pike's 
I'eak  reports  the  occurrence  of  an  unusual  electrical  phenomenon  at  that  staticm  od  the 
7th  and  9th.  At  8. 45  p.  m.  of  the  former  date,  the  telegraph  line  was  distinctly  out- 
lined in  bright  light.  On  near  approach  to  the  wire  small  jets  of  flame  about  the  nze 
of  a  pencil  lead  and  of  a  very  bright  violet  color  were  observed.  It  was  Impofislblc  to 
touch  the  flames  as  they  vanished  or  escaped  to  other  points  on  the  wire.  The  cupK  of 
the  anciuometer,  which  were  rapidly  revolving,  appeared  as  a  ring  of  fire;  the  wind  vane 
and  other  objects  were  also  tipped  with  light.  Chi  approaching  the  light  the  hands  and 
face  of  the  observer  were  similarly  aflected,  but  no  heat  was  felt.  The  phenomenoo 
was  preceded  by  lightning  and  thunder  and  was  accompanied  by  a  dense  driving  snow. 

It  disappeared  at  8.55  p.  m.,  simultaneously  with  the  cessation  of  the  snow.  A  simi- 
lar display  also  occurred  on  the  9th.  West  li»  Animas,  Colo.,  12th,  the  observer  reports 
that  the  points  of  the  wind  vane  were  tipped  with  flxune  and  the  anemometer  cups  re- 
volved in  a  circle  of  light. 

Atmospheric  electricity  interfering  with  telegraphic  communicatian, — Coleman  City,  Tex., 
13th;  Fort  McKavett,  Tex.,  8th,  19th. 

OPTICAL  PHENOMENA. 

Solar  halos. — Solar  halos  have  been  observed  in  the  various  districts  on  the  following 
dates:  Kcw  England,  5th,  6th,  7th,  10th,  13th,  15th,  17th,  19th,  21st  to  24th,  26th,  Siith 
to  30th.  Middle  Atlantic  States,  7th,  8th,  14th,  19th,  30th.  South  AUantic  States,  7th  to 
10th.  East  Gulf  States,  4th  to  6th,  13th,  21st,  27th,  28th.  Ohio  VaUey,  1st,  2d.  8th. 
10th,  11th,  14th  to  18th,  20th,  21st,  23d,  30th.  Tennessee,  16th,  18th.  Lmoer  Lake  rt- 
gion,  6th,  7th,  9th  to  12th,  14th,  16th,  17th,  20th,  24th,  26th  to  28th.  Upper  lah  re- 
gion, 5th,  10th,  20th,  22d,  28th.  Ujyper  Mississippi  VaUey,  1st,  3d,  6th,  8th,  11th,  14th 
to  17th,  21st,  27th.  Middle  Pacific  Coast  region,  7th,  8th,  13th,  22d,  23d,  2eth,  27th, 
30th. 

Solar  halos  were  also  reported  from  the  following  stations,  not  included  in  the  dis- 
tricta  named  above:  Saint  Vincent,  Mimi.,  13th;  Olivet,  Dak.,  27th;  Huron,  Dak.,  1st, 
2d;  Fort  Keogh,  M(mt.,  7th:  Yates  Center,  Kans.,  1st,  2d,  3d,  6th,  18th,  19th,  24th;  Pales- 
tine, Tex.,  13th,  26th:  Indianola,  Tex.,  Ist;  Santa  F^,  N.  Hex.,  4th;  Yuma,  Ariz.,  7th; 
Salt  Lake  City,  Utiih,  1st,  4th,  7th;  Mission,  Idaho,  7th;  Umatilla,  Oreg.,  21st;  Albany, 
Oreg.,  10th,  28th;  Koseburg,  Oreg.,  2Gth;  San  Diego,  Cal.,  14th. 

Lunar  halos. — Lunar  halos  have  been  observed  in  the  various  districts  on  the  following 
dates:  New  England,  25th.  Middle  Atlantic  States,  1st,  3d,  14th,  21st,  23d,  25th,  28th, 
29th.  South  Atlantic  States,  23d,  25th,  28th,  29th.  Florida  Peninsula,  Ist,  2d,  27th. 
East  Gtdf  States,  1st,  3d,  21st,  22d,  25th,  27th,  28th,  29th.  West  Gulf  States,  2d,  20th, 
22d  to  30th.  Ohio  Valley  and  Tennessee,  3d,  24th,  26th  to  30th.  Lower  Lake  ngion, 
7th,  12th,  23d,  25th,  26th,  27th,  29th. 

Lunar  halos  were  also  reported  from  the  following  stations  not  included  in  the  dis- 
tricts  named  above:  Moorhead,  Minn.,  30th;  OlivetT,  Dak.,  26th;  Alexandria,  Mm 
1st;  Dodge  City,  Kans.,  23d,  24th;  Yates  Center,  Kans.,  25th;  Umatilla,  Oieg,  29th; 
Olympiii,  Wash.,  28th. 

Mirage. — Nantasket  Beach,  Mass.,  24th;  Bamegat,  N.  J.,  24th,  25th;  Indianola,  Ist^ 
2d,  3d,  5th;  Alexandria,  Dak.,  5th. 

MISCELLANEOUS  PHENOMENA. 

# 

Sunsets. — The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  observed  at  all  Signal  Service  stations.  Keports 
from  186  stations  show  5,534  observations  to  have  been  made,  of  which  25  were  reported 
doubtful;  of  the  remainder,  5,509,  there  were  4,420  or  82.2  per  cent.,  followed  by  the 
expected  weather. 
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Sun  spots, — The  following  record  of  observations  has  been  forwarded  by  IVIr,  D.  P. 
Todd,  director  of  the  Lawrence  Observatoiy,  Amherst,  Mass. : 


Date— June,  1882. 


Number  of  new — 


Groups. 


1, 
2. 
3. 
5, 
6> 

7, 

8, 

9, 
10. 
13, 
16, 
16, 
18, 
19, 
21, 
22, 
23, 
24, 
26, 
27, 
29. 
80, 


3  p.  xu, 

4  p.  m. 

5  p.  xn. 
2  p.  m, 

2  p.  ni. 

3  p.  xn. 
7  p.  in, 

2  p.  m. 

4  p.  m 

3  p.  zn. 
2  p.  m. 

7  p.  m 
Xp.  m. 

6  p.  m. 

2  p.  m, 

4  p.  m 
12  m 

3  p.  m 
3  p.  in 
2  p.  m 

8  p.  m 
3p.  m 
4p.  xn 


0 
2 
0 
0 
1 
0 
0 
2 
0 
0 
1 
0 
0 
1 
0 
0 
1 
0 
1 
2 
1 
1 
1 


Spots. 


0 
6 
2 
2 
1 
0 
0 
6 
8 

no 

7 
5 

10 
5 
0 
0 
5 
0 
6 

10 
5 
5 
5 
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t Approximated.    Faculae  were  seen  at  the  time  of  every  observation. 

Mr.  H.  D.  Gowey,  at  North  Ijewisburgh,  Ohio,  reports  sun  spots  were  observed  on  all 
clear  days  during  the  month.  They  were  least  numerous  on  the  8th,  lai^gest  on  the 
14th,  and  most  numerous  on  the  30th.  Mr.  David  Trowbridge,  at  Waterburgh,  N.  Y., 
reports  :  2d,  2  groups,  2  spots;  1  faint  group  has  disappeared;  6th,  1  group,  1  spot;  7th, 
1  group,  1  spot;  8th,  1  group,  1  spot,  hazy  atmosphere;  9th,  1  group,  2  spots;  the  group 
obser^'ed  on  8th  has  disappeared  and  a  new  group  appeared  by  rotation;  facula?  in  west 
and  cast.  11th,  2  groups,  7  sjwts;  the  new  group  observed  on  the  9th  is  extensive;  a 
new  group  has  arisen  near  the  middle  of  the  disk;  faculae  numerous.  12th,  1  group,  4 
spots;  the  new  group  observed  on  the  11th  has  disappeared.  13th,  2  groups,  6  spots; 
the  group  of  the  12th  appears  to  have  separated  into  two.  14th,  2  groups,  13  spots; 
the  large  group  has  12  spots;  a  new  group  has  appeared  by  rotation;  £icuUe  in  the  east. 
18th,  2  groups,  7  spots;  lacula;  in  the  west.  20th,  2  groups,  10  sjwts;  the  large  group  has 
disappeared  by  rotation  and  a  new  one  has  appeared.  21st,  2  groups,  6  spots;  same  as 
observed  on  20th.  22d,  2  groups,  4  spots;  the  spots  are  feding  out.  23d,  3  groups,  5 
spots;  1  new  group  has  appeared  by  rotation.  24th,  2  grouj)s,  3  spots;  one  of  the  groups 
observed  on  the  22d  has  disappeared;  faculse  in  the  east.  26th,  1  group,  1  spot;  one  of 
the  groups  observed  on  the  24th  appears  to  liave  faded  out.  27th,  4  groups,  8  spots;  one 
group  has  appeared  by  rotation;  faculfle  in  the  east;  28th,  4  groups,  12  spots;  faculae. 
29th,  5  groups,  8  spots;  1  new  group  of  9  spots  has  appeared  by  rotation. 

Meteors. — Grand  Haven,  20th:  At  9.35  p.  m.,  a  brilliant  meteor,  apparently  about  3 
feet  in  diameter,  resembliug  a  huge  ball  of  fire,  was  observed  in  the  northern  sky,  at  an 
altitude  of  about  46°.  It  pursued  a  northeasterly  course  and  disappeared  at  a  point  about 
20°  east  of  north.  During  its  passage,  which  was  of  about  fifteen  seconds  duration,  a 
hissing  noise  was  distinctly  heard;  a  light  was  produced  sufiSdently  brilliant  to  enable 
persons  to  read  fine  print  Yates  Center,  Kans.,  17th:  Between  11  p.  m.  and  midnight 
a  large  meteor  was  observed,  passing  irom  a  southwesterly  to  a  northwesterly  point,  in  a 
horizontal  path  about  30°  above  the  horizon.  It  produced  a  light  sufficiently  bright  to 
cast  wellKlefined  shadows,  and  left  behind  it  a  long  fim-shap^  trail  of  pale  red  color, 
which  remained  visible  for  several  seconds.  Before  disappearing  it  burst  into  numerous 
fragments. 

Polar  hands. — Springfield,  Mass.,  14th;  Punta  Bassa,  5th;  Nashville,  4th;  New  Coiy- 
don,  Ind.,  1st,  2d,  12th,  14th  to  20th,  23d,  26th;  Guttenburgh,  Iowa,  9th,  13th;  Gar- 
diner, Me.,  9th,  24th;  Freehold,  N.  J.,  6th  11th,  29th;  Vineland,  N.  J.,  8th,  13th; 
Woodstock,  Vt,  13th;  Wytheville,  Va.,  24,  7tli,  18th. 

Earthquakes. — San  Francisco,  27th:  At  5.32  a.  m.  two  severe  shocks  of  earthquake, 
each  of  about  ten  seconds  duration,  were  experienced.  The  interval  between  the  shocks 
was  about  four  seconds.     No  serious  damage  resulted,  but  crockery,  glassware,  &c,  were 
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broken.  Reports  from  points  along  the  coast  between  Petalama  and  HoUister  and  as  far 
east  as  St>ockton  state  that  this  shock  was  the  severest  that  has  oocnned  since  the  re> 
markable  earthquake  of  1868.  It  was  most  severe  along  the  immediate  ooast^,  and  de- 
creased in  severity  eastward,  it  being  reported  as  a  slight  shock  at  Stockton.  At  San 
Jos^',  the  walls  of  a  number  of  buildings  were  reported  to  have  been  badly  cracked.  At 
Santa  Cruz  Mountains  chimneys  were  overturned  and  windowiS  were  broken.  In  this 
city  the  shock  was  unexpected,  as  such  phenomena  generally  occur  on  warm,  sultiydays, 
while  on  this  occasion  the  weather  was  cool  and  damp. 

Zodiacal  Ziflr^/.—Nashville,  4th,  eth,  10th,  12th,  14th,  16th;  Monticello,  Iowa,  5th,  6th. 
12th;  Cambridge,  Mass.,  zodiacal  light  suspected,  5th,  9th,  12th. 

Prairie  and  foreM  fires. — ^Fort  McKavett,  Tex.,  29th. 

Drought — Shreveport,  30th:  No  rain  has  fallen  since  the  10th;  crops  very  much  in  need 
of  rain.  Westborough,  Mass.,  30th:  Month  very  dry;  season  backward.  Clarksville, 
Tex.,  30th:  The  com  and  cotton  crops  are  suffering  for  rain.  CoU^e  Station,  Tex., 
30th:  Rain  much  needed  in  this  locality. 

Watcr-spovis. — Port  Hope,  Mich.,  18th:  Shortly  before  2  p.  m.,  a  tornado-like  dotid 
was  observed  passing  over  this  section,  about  half  a  mile  south  of  this  village.  After 
passing  out  over  the  lake,  other  clouds  of  ominous  blackness  were  seen  moving  with  great 
rapidity  toward  one  point,  and  the  water  in  Hie  lake  was  thrown  up  in  places  and  dashed 
into  the  finest  spray.  As  the  clouds  met,  a  large  black  cone  formed,  projecting  do^ni- 
ward  toward  the  water,  which  was  boiling  and  seething  with  great  fury.  A  few  minutes 
later  the  water  and  clouds  met,  forming  a  perfect  water-spout.  The  water  ascended  the 
spout  with  great  rapidity,  causing  foam  and  spray  to  fQl  the  air  on  every  side.  The 
phenomenon  lasted  about  ten  minutes.  Steamship  Colorado,  off  the  coast  of  North  Caro- 
lina, on  the  5th,  observed  a  large  water-spout. 

Insects. — Toledo,  Ohio,  7th:  Farmers  report  the  appearance  of  a  specie  of  worm  on 
wheat,  causing  considerable  damage  to  the  tender  stalks.  Winnemucca,  29th:  Black 
beetles  an^grasshoppers  have  caused  great  damage  in  this  vicinity.  Sandy  Springs,  Md. , 
From  IGth  to  24th,  the  army  worm  appeared  in  great  numbers;  no  serious  damage  has 
been  done.  Springfield,  Mo.,  6th:  The  army-worm  has  been  observed  in  this  section 
during  the  past  week  in  considerable  numbers,  but  no  serious  damage  has  been  done. 
Leavenworth,  Kans.,  13th:  Reports  from  Kepublican  County  state  that  the  chinch-bng 
has  done  considerable  damage  to  grain. 

^SdiifZ-s/omw. —Coleman City,  Tex.,  19th,  20th;  SantaF6, 12th,  15th,  27th;  Tucson,  9th; 
Yuma,  8th,  5Hh;  Fort  Verde,  Ariz.<  15th;  Camp  Thomas,  Ariz.,  1st  to  6th,  10th,  11th, 
12th,  15th,  28th;  Umatilla,  Oreg.,  4th,  6th,  11th.  16th,  17th,  18th,  20th,  2l8t,  25th; 
West  Las  Animas,  Colo.,  29th,  violent  dust-storm  finom  northw^t. 

ERRATA. 

In  the  May  Eeview,  on  page  2,  under  Barometric  Ranges,  the  paragraph  giving  ranges 
at  Eagle  Rock  and  Umatilla  should  read  Northern  Plateau  and  not  ^uthem  Plateau. 

On  page  9,  under  the  heading  Deviations  from  Mean  Temperature,  in  paragraphs  giv- 
ing mean  temperature  for  Indiana,  should  read  Illinois,  and  for  Illinois,  ^ould  read 
Indiana. 
Published  by  order  of  the  Secretary  of  War: 

W.  B.  HAZEN, 
Brig,  and  Brev.  Maj.  Oen%  Chitf  Signal  Officer,  U-  &  A. 
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